FIG.  7.    VIEW  UPSTriLAM    HHOM  bANDSPIT   AT   HEAD  OF   KERN   LAKL,    bMUWS  SLACK  WATER   IN  HIVER. 
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PLATE  I 


THE  GOLDEN  IROUI  OF  THE  SOUTHERN  HIGH  SIERRAS. 


Bv  BARTON  WARREN  F.VERMANN. 
Assisiaul  in  Ckorxpeof  DnnsioH  of  Scieniific  Inquiry,  Bureau  of  Fisheries, 


III  ls;tH  Dr.  David  Starr  .lurdaii  dcsirilH'd  from  the  southern  Ili^h  Siorras  ti 
species  of  golden  trout  which  he  named  Sahiio  myl  lxH  u^jmi-ftviiita.  Tlie  description^ 
WAR  based  on  three  specimens  received  by  him  from  Mr.  W.  H.  Shockley,  of  San 
Fnincisco.  to  whrun  tlicy  hii<l  lioon  s<>nt  by  Mr.  (toorge  T.  Mills,  fish  conunissioner  of 
Nevada.  At  tlic  tiiiif  tlic  description  was  writti'ii  it  was  stip|M)si'd  that  the  sperinions 
came  from  \  olcuno  (then  culled  Whitney)  Creek,  but  it  \vu.s  sulisequently  learned 
that  they  really  came  from  Cottonwood  Creek,  into  which  it  was  said  the  species  had 
been  transplanted  from  Volcano  Creek.  In  1893  Dr.  Charles  II.  (;ill>ert  visited  the 
upper  Kern  Hiver  retjfion  and  seeiircd  color  notes  on  examples  of  "^'oldeii  trout  which 
he  caught  in  N'olctmo  Creek,  and  uj>un  otherti  which  he  ul)taiued  from  the  South  Fork 
of  the  Kern. 

Althoni^  it  was  apimrent  from  the  original  dencription  and  Dr.  Gilbert's  note^ 
that  llic  trout  <lescribe<l  by  Dr.  Jordan  was  a  li-li  of  uimsuai  beauty,  and  that  the 
S4)ecies>  found  in  Volcano  Creek  wa.s  even  more  lM>uutiful,  little  was  adiled  to  our 
knowledge  of  the  trout  of  the  Kerii  Kivcr  region  until  recently.  From  time  to 
time  repMTts  had  come  to  the  Bureau  of  Fisheries  regarding  the  beauty,  gameness, 
and  delicious  flavor  of  the  <;(dden  trout  of  Volcano  Creek,  and  then  the  fear  began 
to  be  expressed  that,  owiiii;  to  its  extremely  restrieted  habitat  and  the  ease  with 
whieh  it  may  be  captured,  the  .species  wji.s  in  datiger  of  extermination.  i 

Stewart  Edward  White  visited  the  region  in  190S  and,  impressed  with  the  ease 
with  which  the  extinction  of  the  sjHM-ies  could  be  compassed,  called  the  attention  of  the 
I'resident  to  the  matter  and  the  President  in  turn  lirou<rlit  it  t<»  the  attention  of  Hon. 
Georg«'  M.  liowers,  Couuuissioner  of  Fisheries.  Complying  with  the  ri'i|uest  of  the 
President,  the  Commissioner  ordered  an  invo.stigation  to  lie  made  for  tli(>  purpose  of 
determining  (a)  the  natural  ireoyraphic  disti  ibuti()n  of  this  trout,  ( l>)  it^  al>undance, 

(c)  its  habits  as  to  food  and  spawning  time  and  its  (pialities  as  a  fi>od  and  i.'^unie  fish. 

(d)  into  wliat  waters,  if  any,  it  bais  l)een  transplanted,  (e)  into  what  ottier  stream.s  it 
may  be  introduced,  (f)  whether  its  artificial  propagation  can  he  undertaken  by  the 
Bureau,  and,  finally,  (g)  what  measures  or  regulations,  if  any,  are  necesisary  for  the 
ade«|uate  prote<-tion  of  the  species.  An  investigating  party,  undei'  the  writer's  direc- 
tion." outHtted  at  Itedstone  Turk.  Tulare  IVnmty.  Cal..  with  saddle  horses,  pack 
animals,  and  eaniping  e(pupment,  and  on  Jidy  13.  I'.MM.  .started  for  Volwmo  Creek. 

ri  Thi  nili.-r  ni  iiiIh  i^  .f(  lln'  iiHrty  were  Vtof.  Oliver  I'.  JenkiiL"  hikI  I'rof.  Kiiiiis  L.  <>r»i'n,  «f  SUiiiforil  CuiviTsily;  I'rnf. 
<  iixn.  >  \  111. 1,1'.  Ml  iIm  I  I  ii\  i<{  t^ilorodo;  Mr.  CImHw  B.  HndtMi.  of  Uetrail.  Micli.,  wtM  of  tbe  espcdltkm, awl 
uwcMtr}'  humkIuui"  iNii'kfrK.  uii<l  t^iHik. 
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STREAMS  AND  LAKES  EXAMINED. 

That  jx)rti(>ii  of  tlic  southorn  High  Sit-rnis  (lniinc<l  liy  the  Kings,  Kaweah.  and 
Kern  and,  on  iU  I'ltstcrn  nlopi*,  hy  nuuRTous  8iuull  streams  tributary  to  Owens  Lake, 
U  marvelously  ridi  in  mountain  streams  and  small  mountain  lakes.  Practically  all 
of  them  are  naturally  well  suited  to  trout.  The  waters  ai  e  usually  chmr  and  cold 
and  froo  from  injurious  contamination.  The  supply  of  tish  food  is  ample;  entomos- 
trmii  and  other  small  erustaeeann,  as  well  us  mpiatic  in»iect.s  and  insect  larva-,  alx)und. 
Tet  many  of  these  lakes  as  well  as  many  of  the  streams  in  their  upper  courses  are 
entirely  without  tish  of  any  kind.  All  the  lai^ger  streams  were  originally  well 
stipplii'il  will)  (rout  and,  in  their  lower  wartner  portion^;,  with  suckers  and  minnows, 
and  tbe.se  tislie.^,  especially  tlie  trout,  naturally  pushed  their  way  up  the  main  streams 
and  also  into  the  tributaries  until  they  came  to  waterfslls  which  proved  impniMable 
barriers.    Many  of  the.^c  streams  have  sueh  liarriers  somewhere  in  their  course. 

In  nature,  li>li('>  arc  found  only  in  tliose  streams  and  lakes  which  they  have  l)een 
able  to  reach  from  some  other  stream  or  lake.  Usually  the  inva^iion  of  any  atream 
is  from  below;  and  falls  that  tishen  can  not  Kurmount  prove  a  final  obstruction; 
no  fixh  will  he  found  in  thai  stream  or  any  of  iti*  conneetini;;  waters  above  that 
point.  Occasionally  by  eating  hack  into  the  watershed  one  stream  may  steal  a  [jortion 
of  the  headwaters  of  another  on  the  other  side  of  the  divide,  and  fishes  sometimes 
enter  a  '.vater  course  in  that  way.  This,  however,  happens  but  nirely.  In  the  region 
under  oonsideralion  the  streams  are  typical  mountain  streams,  all  more  or  less  turbu> 
lent,  containing  many  nipids.  <ftscades,  and  waterfalls,  and  with  long,  relatively 
quiet  reaches  where  the  waters  flow  through  mountain  meadows.  The  larger 
streams  flow  through  deep  canyon.s,  often  with  sheer  walls  several  hundred  feet  high, 
extending  back  from  the  top  of  which  is  the  refaUjvely  level  high  plateau,  traversed 
by  many  smaller  streams.  Many,  perhaps  most,  of  these  tributary  strcama  leave  the 
plateau  in  a  series  of  <asciulfs  and  falls,  the  latter  sometimes  many  feet  in  a  sheer 
drop,  and  all  picturesque  and  iKsautiful.  Theau  falls,  in  nearly  all  the  streams  tribu- 
tary to  Kern  River  above  the  mouth  of  the  Little  Kern  and  in  those  in  the  upper 
courses  of  the  Kaweuhs  and  Kings,  have  proved  inipa.ssihle  barriers,  and  the  streams 
above  the  falls  are  wholly  withcmt  trout  or  any  other  tish.  .Some  of  these  Ijarren 
waters,  however,  havc>  lieen  stocked  by  private  individuals,  tish  and  game  clubs,  or 
by  the  state  and  federal  governments. 

KAWKAH  lUVKU. 

Kings,  Kaweah,  and  Kern  arc  the  tliree  great  rivers  of  the  southern  High  Sierra.s, 
which  together  con>titut4'  the  headwaters  of  the  San  .losuiuin.  The  Kings  and  the 
Kern  have  their  princi|)al  headwaters  among  the  high  mountains  north  of  Mount 
Whitney,  Kings  flowing  westward  and  the  Kern  alnicst  directly  south.  In  the  right 
angle  })etwe(Mi  th('<o  two  rivers  and  approximately  liisccting  it  is  the  Kaweah,  flowing 
.southwest.  All  of  these  rivers  Anally  reach  that  great  area  of  low  tule  land  in  tlie 
upper  (Houthern)  end  of  the  San  Joaquin  Valley,  of  which  Tulare  Lake  is  the  center. 
As  a  result  of  various  agencies,  chief  of  which  are  the  extensive  irrigation  operations 
now  «-arried  on  in  this  portion  of  the  San  Joa<iuin  Valley,  only  a  relatively^  small  pro- 
portion of  the  water  wiiich  Uiuse  rivers  bring  down  from  the  mountains  ever  reaches 
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^lare  Lako  or  the  tule  laiul  ahout  it,  and  moiftof  the  latter  h  now  under  cultivation 

and  the  lako  has  jjiacficully  disappoarod. 

Mid<Ur  Fork  of  Knirmh  liiiwr. — The  Middle  Fork  of  Kuwuah  liivcr  was  exam- 
ined at  T«riou8  places  from  the  moutii  of  the  South  Forii  to  a  point  above  the  power 
Ih)iis*%  soinc  10  mWcA  up  tho  stream.  In  this  portion  of  its  course  th<>  Middle  Fork 
i»  a  lurye,  swiftly  Howinj,'  stri'uni,  with  an  iK-casional  dt'op,  i|iii('t  p(M)l.  hut  onlinarilv 
with  a  strong  current  iitul  a  depth  of  ;i  to  1<»  feet  or  more.  Tlie  l»ed  i-ock  is  of 
jl^nite,  which  in  many  places  is  bare.  Many  large  boulders  aim)  occur  in  the  stream. 
There  are  Home  rapids  and  an  occa.sional  small  fall,  at  the  foot  <>f  which  ai*'  deep  pooln 
in  which  trout  (li'li<rlit  fo  loitt>r.  Tho  water  is  oloar,  pure,  and  fairly  cold,  iho  tnaxi- 
mum  tempt' nit u re  in  .July  bving  al>out  »».">  Fahrenheit.  Trout  were  formerly  not 
uncommon  in  this  river,  even  down  to  Threerivers  and  below,  but  now  they  are 
rarely  seen  below  the  mouth  of  tho  Kii."<t  Fork.  The  Marble  Fork  of  (ho  Kawoah  join>- 
the  Middle  I'ork  just  south  of  tho  (liant  Forest.  It  wa.s  oxaiiiinod  in  the  \  icinitv 
of  the  cro.s.sing  of  the  road  we.st  of  the  fore^^t,  where  it  is  u  line  mountain  stream 
well  suited  to  trout.   (PI.  ii,  tig.  1.) 

Xorth  Forhof  Kaweah  E!>'er.—T\\i'.  North  Foric  was  examined  from  Hi  ode i  and 
H<>])])iiitr'-  phi<'o  at  Hedstoiio  Park  to  its  riioiith.  a  distam-e  of  a)H>ut  -  iiiili -.  Plus 
stream  is  siujilar  to  the  Middle  Fork  in  every  re.sjx'ct  except  that  it  is  nmch  smuUer. 
In  the  North  Fork  trout  are  not  now  found  lo#er  down  than  within  10  miles  of  the 
mouth. 

I\ityf  Fori  'if  Kiiiriiili  Iiii;  r. —  The  KasI  l'"ork  houds  at  l'"arewell  (Jap  atid  join--  the 
Middle  Fork  al>out  4  miles  above  Threerivers.  This  stream  was  iusiK-cted  ut  various^ 
places  between  its  source  and  its  month.  It  is,  in  most  places,  bold  and  turbulent, 
with  granite  be<l  and  many  rascath's  and  considerable  fttlls. 

Sniift,  I  'irk  I'f  Jvnrtiih  I{ii'>  r.  The  South  Fork  whs  examined  at  various  places 
between  its  source  and  mouth,  particularly  in  that  portion  3  to  4  miles  aljove  its  * 
mouth,  also  at  Alles^s  ranch.  Sand  Meadow,  and  above  tho  last-named  place.  The 
South  Fork,  in  its  lower  course,  re.sembles  the  North  Fork.  It  is.  |)<«rhaj)s,  somewhat 
more  turbulent  and  the  water  rather  cuhh  r.  At  and  abi'\e  .Vih'-'s  laiu  li  it  is  a  very 
rough  strcaui  averaging  ti  feet  wide  and  i  tool  deep,  dowing'  with  many  falls,  ca.s- 
cades,  and  rapids  over  a  smooth-worn  granite  bed.  (PI.  ii,  tig.  2. )  The  temperature 
of  the  water  at  AUes's  ranch  at  .t  p.  m.  (.luly  was  7<>.."»  Fahrenheit,  and  at  5.45 
a.  III.  (.luly  14),  ('»■_'. L'.")  .  Five  or  ♦»  miles  above  thi-  immmI  it  was  '">•_'..'"•  at  11  a.  in. 
and  at  noon  at  liedwood  cii)>in  it  whs  iS'A  .  At  Camp  No.  '  uiiout  'I  miles  below  tjund 
Meadow  or  7  miles  above  Lady  Im;;,  the  South  Fork  is  a  mere  creek  about  10  feet  wide, 
1  foot  in  avera^re  depth,  and  with  a  slow  current.  The  lied  is  of  dean  sand  and  <rnivel. 
The  water  i>  clear  and  cool,  the  tein|X'nituro  varyinjr  from  .">o.-i."i  at  M  ii.  ni.  .lulv  l.'> 
(when  the  air  wa.s  'il.b  )  to  iio..^  at  7  p.  m.  The  Imiiks  are  lined  with  imtche.s  of 
small  willows. 

Tho  third  uunp  was  made  in  South  Fork  Meadows,  .southeast  of  iSand  Meadow 
and  about  7  miles  from  Camp  No.  '1.  The  South  Fork  at  this  place  is  a  \"ei  v  >mall 
stream,  2  to  10  feet  wide  and  a  few  inches  deep,  flowing  usually  with  a  slow  current 
(about  39S  gallons  per  nuiiDte)  over  a  bottom  of  ooane  white  sand,  with  here  and 
there  deeper  pools,  and  at  other  places  considerable  riAes  over  boulders  of  various 

«Tlw  MUta  toUcnrad  In  tluwe  tovrtgnHiiiii^  wtth  Um  oMpi  iuSleaiod  bjr  ntunbaiB,  b  Mhowa  oa  tbo  MeaniiNUijrlnir 
map  (p.  ao.) 
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sizes.  (IM.  II.  W*:.  .!.)  r^imlly  Ix-low  carli  iif]1i>  i>  ii  pi'ul  from  :i  few  iticlK-s  to  i'  f«'i't 
deep,  ill  wliirlt  the  truut  nrv  jfciiemlly  foiiiiil.  In  tin*  inmciow  the  uveriiuiijjin^ 
graNMy  hanlcM  Rfford  hidii^  pbu'CH  for  the  trout.  There  are  Hmall  willows  along  the 
himk<  ill  xiiiii-  pliu-es.  There  are  really  3  Htream^  in  this  rej^oii,  viz.  the  «»ne  just 
di'M  I  ilii'd.  which  tii)\vs  ajiproxiniiiti'ly  nortli:  tiiiother  fh>\\  ii)ir  wc^twunl  from  ( 'ahiit 
Meuduw  uiul  joining  tlie  tirst  ut  our  niiiii),  unci  u  tiiird  whieh  heu(l.>  iieiir  Wet  Meudow 
and  flows  westward,  join  in  gf  the  main  tftream  juMt  above  ijand  Meadow.  These 
Mtreuins  are  only  3  or  4  mih's  K)ii}r  and  are  mueh  alike.  Tl»c  temperature  of  the 
water  in  the  Ktrcatn  at  Camp  NO.  ;i  vurii><l  from  +t   at  7.:'i'  a.  m.  to       at        p.  m. 

Fishes  are  not  Hbundant  in  the  8outli  Fork  of  tiie  Kuwcuh.  In  the  lower  3  or  4 
miles  of  the  river  the  western  Muoker  {CatrntomM  oeiddenkdu),  the  chub  {liycho- 
cheHiiM  oregnnenMi-M\  and  the  **lake  fish'*  {Mylopharod*m  conoeephaiu»)  occur,  thou]^h 
only  in  limited  nnmKnr--.  /t"f'/>/s  si/i„/ii,  fr/'ms  uImi  occurs,  in  some  altundanee. 
About  3  iuilesul>ove  the  mt>uth  trout  are  found.  Vhcy  appeared  to  lie  fairly  uumerouti, 
but  are  usually  small. 

Acoordinn^toMr.  John  Bmder.  of  Redstone  Fftrk.  the  pnwent  trout  in  the  different 
forks'of  the  Kaweah  ar<»  cnilcd  from  trout  arlitieially  introdiu-e*!.  the  fish  having 
l>een  planted  near  the  moiith>  of  the  respei  tivc  foikx,  Prioi-  to  Isri7-<"..s  a  few  trout 
wei-e  found  in  these  streams,  hut  they  were  proliulily  all  Uilieil  liy  the  great  tlo^nl  of 
that  year.  Mr.  Ira  BloHsom,  who  was  recently  interviewed  by  Mr.  Bmder,  and  who 
settled  oil  the  S)uth  Fork  in  iHi'ii!.  .<ays  there  were  speckled  trout  in  that  stream 
then.  After  tlir  (looil  of  1^*17  tiS  no  trout  were  <een  until  after  the  streams  had  been 
re.stocked.  Alx>ut  ls,s4  Mr.  J.  W.  I'ogue  had  a  few  trout  placi'd  in  the  Main  Fork 
of  the  Kaweah,  and  in  1898  the  Visalia  Sportsman^s  Club  secured  a  consif^nment  of 
trout  from  the  state  hateliery  and  planttMl  them  in  the  various  branches  of  the 
Kaweah.  It  is  said  that  the  stock  eonsist<'d  of  rainliow  trout  and  eastern  hr<K>k 
trout,  that  the  rainlKiw  thrived,  liut  that  the  latter  did  not  do  well.  Mr.  liroder 
says,  however,  that  he  has  heard  of  an  occasional  one  being  caught.  The  headwaters 
of  the  South  Fork  of  the  Kaweah  were  stocked  with  trout  from  Soda  Creek  at 
Quinn^s  Horse  Gamp. 

TITLE  RIVKR. 

MuhUt  Fnrk  I)/  Tuit  liit't  r. — The  vai mn-.  1  lead  waters  of  the  Tule  Kiver  originate 
aliout  the  sondt  nli/^e  of  the  Secpioia  National  I'aik.  between  those  of  tlie  South  I'ork 
of  the  Kaweah  on  the  north  and  we.stern  allluent.s  of  the  Little  Kern  on  the  (>a.st. 
There  are  several  forks,  all  coming  together  after  getting  out  of  the  foothills,  only 
to  loHc  themselves  again  in  the  intrieatv  delta  of  tule  land  cast  of  Lake  Tulare.  The 
Middle  Fork  wiis  the  only  stream  of  tlii-  system  that  we  examim  tl.  While  camped 
at  South  Fork  Meadows  (July  1A-I7)  tuo  members  of  our  party  made  a  side  trip  to 
this  stream,  cro.s«lng  over  the  divide  .south  of  Siiuth  Ft»rk  Mcailows.  On  the  summit 
was  found  a  small  lake,  apparently  containing  no  fiith,  about  iiSO  yards  by  150  yards, 
draining  into  the  Middle  Tule.  The  latter  at  the  plaec  visited  is  a  small  stream 
resemlding  the  lu'adwaters  of  Soda  Crci'k.    (PI.  iii.  Ii<r.  4.) 

The  various  bninehe.s  of  the  Tule  14iver  an'  .suitl  to  have  l>e»'n  originally  without 
trout,  but  were  stocked  several  years  ago  by  the  state  fish  commitssion.  Trout  were 
found  to  be  abundant  in  the  Mitldle  Tule.  The  .specimens  j)re.serv('d  closely  resemble 
the  McCloud  Itiver  trout,  and  it  is  probable  that  the  stock  canie  from  that  stream. 
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Korn  Kiver  i.s  in  ^mie  resjKvte*  oiio  ol  thi-  iao>t  iiitcn'-stiijjf  >tiomiij>  in  tlu'  SicrnivS. 
Its  headwaters  «re  among  that  group  of  stnpeodoan  mountain  peaks  from  Table 

Mountain  (14,000  feet)  in  the  Great  Western  Divide  I'astwanl  (liroujrh  Mount 
(uMH'vii,  Cni^  Eric.ss«»n.  I^'lan«l  Stanford  Univrrsily  IVak  (  feet),  .hinction 

IVak  (14,(J0W  feel).  Mount  Tymluli  (U,lOl  feet).  Mount  Williaujsoii  (14,448  feet), 
Mount8  Barnard,  Tnnnabom,  and  Wokoropo  to  Mount  Whitney  (14,5iiS  feet),  the 
hifrhe-xt  and  jrrcate.st  of  them  all.    (PI.  vi.  tijrs.  14  and  !.'>.) 

The  couiNi' i>f  till"  KiMi)  is  rciiiarkahlo  in  that  it  is  rcftilinoar  and  meridional,  it 
iK^lnjr  almoHt  e.\aetly  due  .suutii  for  u  dintance  of  more  t ban  2s  mile.>>,  without  wind- 
ing«i  or  curves  of  importance  through  the  great  Kern  River  Chnvon,  which  for 
sublimity,  ai*  well  :i>  ln-auty  of  scenery,  rivals  tin'  Yitscmitr.  The  direction  of  the 
••anyon  was,  aecordin>.'  t<t  Proffs-or  l/i\v>.(ni,  ilrti  rmim  il  oriofinally  tty  a  striiij,'ht  rift 
which  ha.s  eontrullfd  .-ubi^ei^uent  erosion,  and  the  canyon  is  therefore  Iwth  a  rift 
valley  and  an  eroKional  trough.  The  Kern  River  \»  a  considerable  stream,  carrying 
a  lar^e  amount  of  water.  At  the  ford  just  above  Stda  .Spring  the  stream  was  on 
July  'J'^  filMiiit  40  feet  wide,  with  an  averatje  deptii  of  is  inches  and  :i  -^troii^  eurrejit. 
The  water  wa-s  clear  and  cold.  The  total  length  of  this  river  is  prol»al>ly  120  to  150 
mile!*,  and  the  entire  portion  lying  above  the  foothills  of  the  Sierras  U  good  trout 
water. 

The  tributary  streams  are  many.  Tho-e  of  imjvirtance  on  the  west.  iK'^rinninjr 
at  the  north,  are  Milestone  Creek,  Kern-Kaweah  Kiver,  Cha);oo|>ii  Creek,  Kun-ston 
Creek,  The  Rig  Arroyo,  Rattlesnake  Creek,  Laurel  Creek,  Coyote  Creek,  and  Little 
Kern  Hiver:  those  on  the  east,  from  north  to  south,  are  Tyndall  Crci  k.  I'.ust  Fork 
of  Kern  Kiver.  Whitney  ("reek.  Itoik  Creek.  \'ol«an«»  Creek,  Nine  .Mile  Creek, 
Mouaehe  Cn-ek,  and  South  Fork  of  Kern  Kiver.  The  only  ones  of  the.se  examined 
during  the  present  investigations  were  Little  Kern  River  (and  certain  of  its  tributa" 
lie^),  Coyote  Creek,  Whitney  Creek,  Koi  k  Creek  (an<l  (iuyot  and  Siberian  Outpost 
creeks,  two  of  its  tributaries).  Volcano  Creek,  and  South  Fork  of  Kern  Kiver. 

Kern  JAike. — .lu.st  IkjIow  Soda  Spring  and  the  mouth  of  Volcano  Creek  is  an 
enlargement  or  widening  in  Kern  River  known  as  Kem  Lake.  This  lake  was 
formed  in  the  .spring;  of  ls«»8  by  a  landslide  or,  more  properly,  by  the  washing  of 
a  lari^'e  amount  of  debris  from  a  >mall  cany«in  on  tlie  east  side  and  depositiuM-  it  in 
the  canyon  of  the  Kern  across  the  stream  and  completely  daumiing  it.  The  dam  xn 
now  triangular  in  shape  and  extends  out  from  the  east  wall  of  the  canyon.  It  is 
about  an  acre  in  extent,  and  niOMt  of  it  was  not  more  than  4  or  feet  above  the  nur- 
faee  of  the  lake  at  tin'  fittn  .if  uui*  vi-.it.  The  daiii  appear-  to  have  raised  (he  water 
at  leaiMt  10  feet,  Jis  shown  l>y  stunii»s  t>f  tiX'e.->  standing  in  water  10  feel  deep.  Most 
of  these  trees  have  been  broken  off  at  the  water  level,  but  several  still  project  1  to 
10  or  15  feet  aliove  it.  The  lake  is  about  a  mile  long  and  half  a  mile  wide.  The 
deepest  water  is  at  the  lower  or  south  enil  on  the  eiist  >ide.  where  it  reaches  a  inaxi 
niuui  of  i'6  feet.  Thm-  soundings  taken  iwmv  the  lower  en«l  gave  !S,  N..">,  and  lo  feet; 
a  series  of  six  at  the  lower  end  of  the  lake  just  west  of  the  outlet  gave  10.5, 
10.5, 10.5, 10.5, 10.5, 11,  and  11.5  feet;  and  another  series  just  cast  of  the  outlet  gare 
11,  and  12  feet 
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The  >ti('iim  liu>-  cut  it.s  wav  thiony'h  tlic  \v<'>t  mil  of  the  dam.  Tlx-  upper  otul  of 
the  luko  is  silting  up  rapidly,  and  it  i.s  a  uiutter  uf  but  u  few  vears  until  tlte  lake  as 
Huch  will  have  entirely  diHappeftrcd.  The  mnd  delta  iit  now  extending  out  into  the 
lakr  in  a  series  of  Hnj^ers.  with  iiiterveniii<r  channeLf,  and  the  basin  is  already  about 
halfway  silte<l  up.  I'pon  this  delta  at  the  upjH'r  end  is  a  thick  },T()wtli  of  voun}? 
cotton  woods  and  willows.  The  greater  part  of  this  siltcd-up  area  i.s  only  u  few  inches 
above  the  surface  of  the  water,  and  the  water  in  the  channels  through  it  in  only  18 
inehea  or  toaa  in  depth.  The  depth  over  a  greater  part  of  the  lake  is  6  to  10  feet, 
and  there  is  a  dense  g^rowth  of  aquatic  vej^etaition  eoverinj;  nearly  all  the  lake  from 
the  sand  bars  to  the  dam.  This  consists  mostly  of  a  sjx'cies  <)f  /'if>iiiKif/if>»i,  a 
Batrackium^  and  various  tilaaientous  algie.  The  white  water  crowfoot  (B.  irkhu- 
phytlvm)  is  the  most  abundant  species  and  covers  the  surfiice  where  the  water  is  not 
over  5  or  6  leol  deep.  In  the  lower  end  of  the  lake  on  the  west  side  a  large  number 
of  logs  have  arcumulatcd  in  shiggisli  water,  forinitig  a  considemble  jatn.  as  well  as  a 
favorite  ivsort  for  the  numerous  suckers  that  inliabil  the  lake.  The  river  for  about 
three-fourths  of  a  mile  below  the  lake  is  deep  and  slaggitih,  the  depth  being  perhaps 
6  to  10  feet.   (PI.  iv.  tigs.  7  and  s.  pi.  v,  Hgs.  10  and  11.) 

About  half  a  mile  below  Kern  Lake  i-*  a  snuiller  similar  lake,  known  as  Little 
Lake"  or  **  Lower  Kern  Lake,"  which  is  .said  to  have  bad  a  similar  but  earlier  origin. 
(PI.  XIII,  fig.  36.)  It  is  about  half  a  mile  in  diameter  and  is  separated  from  the  river 
by  a  levee  of  sand  and  .silt  on  its  east  side,  the  river  flowing  a  straight  course  at  the 
base  of  the  east  wall  of  the  <  aiiyon.  The  outlet  of  the  lake  is  a  small  rivulet,  which 
cuts  the  levee  at  its  .s<^)uthern  end. 

Liitl''  luTii  Ricet: — This  stream  has  its  rise  on  tlie  east  and  .south  slopes  of 
Mount  Vandever  and  Mount  Florence  at  Farewell  Gap,  flows  southeast  for  about  20 
miles,  and  joins  the  main  Kern  Hiver  south  of  Trout  Meadow.  The  greater  portion 
of  its  course  is  through  a  eonsidcruble  canyon,  and  the  total  descent  is  several  thou- 
sand feet.  The  stream  wits  examined  l)y  us  from  its  source  down  to  the  crossing  of 
the  Hockett  trail  )u<it  below  the  month  of  Wot  Meadow  Crtwk.  The  stream  is  made 
up  of  a  succession  <>f  fall-,  cascades,  and  rapids,  with  occasional  more  quiet  reaches 
between.  The  majoi  i(y  of  the  falls  would  not  seriously  interfere  with  the  free  move- 
ment of  trout,  but  there  are  at  least  two  just  below  the  Hrmlcr  uiliin  which  tish  can 
not  now  ascend.  The  stream,  however,  has  trout  throughout  its  entire  uourso  and 
doubtless  became  stocked  be I'o I  I '  tlie  falls  wore  down  to  their  present  proportions. 

.\)H)ve  the  (TO— .iii'^' nf  ilir  Iloi  kcit  ti'ail  the  Little  Keni  i>  a  j)oor  t mnt  stream 
until  the  falls  are  ic4iched.  1  he  l»eil  is  uf  gravel  and  the  pools  arc  shallow .  The  falls 
consist  of  a  sendi  of  steep  slides  and  vertical  falls,  all  close  together,  the  total  height 
being  about  100  feet.  No  fall  in  thitt  portion  of  the  stream  is  sheer  at  high  water 
for  more  than  .5  feet.  .\  half  mile  abo\  e  the-e  falls  are  several  otheis  which  individ- 
ually are  as  high  an  the  first  falls,  but  tin-ir  combined  height  Is  lese».  Above  the 
second  falls  the  pools  arc  larger  and  deeper  and  the  stream  is  much  liottcr  for  trout. 
The  fall  of  this  creek  is  alwut  4<K)  feet  to  the  mile.  At  Broder^s  cabin  the  volume 
was  about  1.'>,(NH)  gallons  per  minute.    (PI.  in,  tigs.    and  (>.) 

IT;/  yfiinlnir  Citii-  is  a  .small  western  tributary  of  the  Little  Kern.  It  rises 
just  south  of  Mount  \'andever  and  joins  the  J  jit  tie  Kern  ne«r  the  crossing  of  the 
Hockett  trail.   It  is  for  most  of  its  length  a  quiet  stream  only  a  few  yards  or  feet 
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FIG.  7.  VIEW  UPSTREAM  FROM  SANDSPIT  AT  HEAD  OF  KERN  LAKE;  SHOWS  SLACK  WATER  IN  RIVER. 


na.  S.  KERN  LAKE  FROM  NEAR  ITS  HEAD;  SHOWS  STUMPS  OF  SUBMERaED  TREES. 


FIG.  9.  WET  MEAOOW  CREEK.    WHITE'S  TROUT  1$  ABUNDANT  IN  THIS  STREAM. 
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FIQ.  14.  View  OF  UPPER  KERN  RIVER  CANYON.  LOOKING  SOUTH  FROM  A  POINT  ON  THE  EAST  WALL 
ABOVE  VOLCANO  CREEK.  TOVt^ER  ROCK  IS  SEEN  ON  THE  LEFT,  THE  MAIN  TERMINAL  MORAINE 
IN  THE  MIOOLE-QROUND,  ANO  KERNBUTS  LOWER  DOWN. 


FIO.  15.  TOOWA  VALLEY,  LOOKING  EAST  FROM  SUMMIT  OF  A  VOLCANO  2i  MILES  WEST  OF  THE  ONE 
SHOWN  IN  THIS  VIEW,  ILLUSTRATING  THE  AGGRADED  VALLEY  BOTTOM  ANO  THE  MATURE  CHAR- 
ACTER OF  THE  SURROUNDING  MOUNTAINS. 


FK>.  16.  MEADOW  AT  StBERIAN  OUTPOST,  SHOWING  THE  SOUTH  FORK  OF  HOCK  CREEK.  AN  IDEAL  TROUT 
STREAM  WHICH  IS  WHOLLY  WITHOUT  FISH  OF  ANY  KIND. 
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vide,  meandering  through  gnuwy  meadows,  and  with  no  falk)  or  rafads  of  any 
importance.  It  Li  well  supplied  with  trout  of  good  vise  and  brilliant  coloration. 
(PI.  IV,  fijr.  !'.) 

^oi/a  t'i'ttk  is  a  8uiiicwliut  larger  wctiteni  tributary  uf  the  LitUu  Kern.  Il  rises 
on  the  diride  just  west  of  Quinns  Horse  Cnnip,  and  flows  sotithoast  about  6  miles 
liofoic  unitiiij;  with  the  Little  Kern.  Near  it.n  inuiith  it  rrx  ivcN  ;i  -inall  tributary 
from  I't'ck-' ( 'im\ (tn.  Sxlii  Cn  rk  at  Qiiiiin>  Horso  Ciiiiip  i>  iiiucb  tiie  sanir  sort  of 
a  stream  as  the  Soutli  Fork  of  tlie  Kaweuh  at  .South  Fork  Meadows.  It  i.s  perlmps  a 
little  more  turbulent,  but  has,  however,  no  impassable  falls.  Trout  are  abundant. 
The  distance  from  South  Fork  Meadows  to  Quinns  Horse  Ounp  is  about  5  miles. 
T)it;  elevation  of  the  <ununit  of  the  pass  l»etween  the  two  is  9,680  feet,  as  given  on  a 
UnitcHl  States  Geological  Survey  bench  mark. 

Coyttte  Cfeeh. — This  ih  a  considerable  stream,  baring  its  rise  on  the  Western 
Divide  between  the  main  Kern  and  the  Little  Kern.  Flowing  oust  and  southeast  a 
distniice  of  i".  Ill-  miles,  it  enter-  Keni  lvi\cr  jiist  lieluw  Soda  Splint;.  Its  iip|)cr 
course  is  through  some  smalt  meadows,  where  the  stream  flows  with  a  gentle  current, 
but  the  greater  portion  is  through  a  rugged  canyon,  in  which  the  descent  is  very 
rapid  and  the  streanj  very  turbulent.  In  drops  into  Kem  Canyon  in  a  series  of  falls 
of  r.Hisi(ieral>le  >i/<'  and  much  iM-uuty.  The  lir.st  (lowermost)  of  tlie>e  falls  js  ut  the 
edge  of  Kern  Cauyon  and  has  a  height  of  ID  feet'  Tlie  chunnel  of  the  stream  is 
blocked  by  a  huge  boulder,  around  which  the  water  |miuin.  only  a  small  amount 
creepinff  under  the  iKmlder.  The  second  and  third  fulls  are  alK)ut  'lhy\  feet  above  the 
first.  The  second  is  about  .">(»  feet  liii^li;  the  third,  or  Hroiier  Falls".  {S'-\  feet,  and  the 
distance  lictween  them  a)x>ut  50  feet.  (I'l.  Vli,  tigs.  17  and  16.)  AlK>ut  one-half 
mile  above  the  third  falls  is  another,  the  fburth,  whkh  has  a  vertical  descent  of  about 
86  feet  Two  hundred  feet  farther  up  is  a  fifth  fall,  with  a  drop  of  about  80  feet. 
(PI.  VII.  fi).'.        ami  pi.  VllI,  fijr.  2it,) 

Among  these  various  falls  arc  excellent  trout  pools,  and  examples  of  trout  were 
caught  from  each  of  them  by  smbc  of  the  members  of  our  party.  Above  the  fifth 
falls  aie  many  others  of  smaller  size,  about  and  among  which  are  numerous  deep^ 
relatively  (piiet  pools  where  trout  may  Ik>  found.  A-  .sevend  of  these  falls  now 
constitute  barrieni  wholly  elftictive  in  preventing  the  further  iisccnt  of  tishes,  it  iii 
evident  that  the  trout  had  becooM  distributed  the  full  length  of  the  stream  before 
.any  of  the  falls  became  impassable. 

The  trout  of  ( 'oyote  Creek  show  ^'reater  variation  than  is  found  aniony  those 
»)f  any  other  stream  in  this  region.  Those  taken  from  In-low  any  one  of  the  iminis- 
sable  falls  can,  as  a  whole,  bo  distinguished  from  those  alxjve  the  falU,  and  it  may 
well  be  that  the  effects  of  isohtion  are  beginning  to  show  on  the  trout  in  the  different 
parts  of  the  stream. 

Whifiwy  Crtik.-  This  creek  has  its  sources  in  the  snowlmnk.s  and  tarns  on  the 
west  and  southern  slopes  of  Mount  Whitney,  whcnt*c  it  flows  a  trifle  south  of  west  to 
Kern  River.  The  total  length  is  about  8  miles.   At  Urabtree  Meadow  a  small  trib- 

utary  joins  it  front  the  south.  Near  the  head  of  Whitney  (^leek  are  five  consideniblo 
little  lakes  or  n.ountnin  tiirns  besides  a  dozen  tiny  ones.    Aljove  (Jrabtree  Meadow 

■  Nuiwd  for  Mr.  John  Bmder,  oi  Kwtatone  Vaxk,  Tutoie  County.  OtL,  in  r«cggniUon  of  the  mctlve  inlMMt  which  ha  hna 
tnkra  In  MoeUnt  wltii  lnmi  Uw  bnmn  wnten  of  Ttatere  Ooonty. 
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the  stroani  is  a  very  nipid  oho  with  miuiy  ImhiMci  s.  falU.  rapids,  casi-adc.-i.  and  poobi. 
Ill  tho  iiicadnw  it  flows  with  a  ffood  strong'  l  ui  n-nt.  It>  width  Iumc  isaltoiit  12  to  15 
foot  and  tiio  doptb  10  to  lo  imiios,  with  iiuinemtiM  doopor  |mh)Ih.  Tho  vuluuic  U 
about  7«8S0  gallons  per  minute.  The  bed  of  (be  stream  in  the  meadow  i:*  clean  white 
Ifravol  with  Home  blm  k  soil  and  docayod  vofjotation  in  the  »tiH  plact  s.  fV)tii  ul>ove 
an<i  lirlow  the  inoadow  tho  Im'<I  is  » liiolly  L'raiiitc  or  trniiiito  f.'nivol  and  houldors. 
About  I..*  iiiih's  l»oh)w  iho  uioudow  the  stroain  drops  al>out  2iK>  foot  in  a  oiixso  wries  of 
falh  which  fiohes  can  not  ascend.  There  is  a  beautiful  cascade  juiit  below  the  meadow, 
hut  it  doos  not  form  an  impainablo  liarricr.  From  this  point  the  stream  descends 
rapidly  in  a  sorio*  of  j>i(  tnros<|iic  nipids,  cascados.  and  falls. 

Whitney  Crook  is  tho  chuuiesl,  oloarosl,  and  coKlo.st  of  all  llio  crooks  wc  exam- 
ined, and,  althotigh  an  ideal  trout  tttrram,  it  is  entirely  without  fish  of  any  kind. 
Tho  lakes  at  its  hoad  (pi.  IX,  ligs.  'S.i,  24,  and  -J^t)  liavo  an  aliiindanoe  of  trout  food, 
(•onsi-«t iri<r  rhiflly  of  ontoriio-t ijk a  and  insofi  liwvio.  and  Ilit-  larLrer  onos  sliould  ho 
stookod  with  trout.  Tho  str«'aiu  also  was  found  to  Im'  woII  supplied  with  li.sh  food, 
{jarticularly  in  Crabtrce  Meadow  and  other  quiot  ruacho*.  (PI.  x,  lig8.  2tf  and  27.) 
FroigH  were  abundant  all  along  the  creek  in  all  suitable  plai-es.  The  temperature  of 
the  %vatcr  at  ("rahtree  Meadow  at  ♦»  p.  ni.  July  "27  was  5(i  .  Whitney  Crook  should 
l>o  Nto<  ked  with  trout  from  Volcano  Creek,  and  the  trantsplantiiig  could  be  easily 
aoooiiipli.shed. 

Rofic  Ore^, — ^This  creek  has  its  various  headwaters  on  the  western  slopes  of 

Mount  Lo  Conte,  Old  Mount  Whitnoy.  and  Cirquo  IVak,  and  How.-  west  to  Kern 
Rivor,  whirli  it  enter-  alxint  '<  or  H  miles  soutlj  of  the  inoutli  of  Whitney  Crook. 
From  the  north  it  rocoives  a  small  tril»utary  called  (iuyot  C^reok,  and  from  the 
meadows  at  Siberian  Out]H)st  (pi.  vi.  fig.  Iti,  and  pi.  xiv.  fi^r.  38)  flows  another  some- 
what laii,'or  ereek.  wliicli  joins  Rix-k  Creek  a  mitoabove  the  mouth  of  (Juyot  Crook. 
(PI.  XI.  \\<^.  '2'K)  All  throe  of  these  en  cks  were  oxatnined.  and  no  ti-li  wore  found 
in  them.  They  could  be  easily  stocked  either  from  Volcano  Cr«>ok  or  the  South 
Fork  of  the  Kern. 

Vidcatio  — On  account  of  tho  marvelously  beautiful  trout  inhabiting 

its  waters,  if  for  no  other  roa.-son,  VoKano  CriM'k  merits  a  st)niewhat  full  descrip- 
tion. The  eourse  of  the  stroain  u  jMH-uliar.  Its  sourees  are  on  the  slopes  of  Cirque 
Peak  and  among  tho  other  oirqucM  of  the  wuth  end  of  tho  \\\g\\  Sierras.  A  nmubcr 
of  small  streams  come  together  in  and  aliove  a  series  of  broad  grassy  meadows 
Houth  of  Cirquo  Peak,  forming  Volcano  Crook,  which  flows  slijrlitly  west  of  south 
a  distance  of  aliout  s  miles  and  tln-n  turns  aluiiptly  westward  to  pursue  a  more 
wiiidinjf  course  for  about  ^  miles  failhor  In-fore  joiiiin}(  Kern  Uiver  opj>o.sito  Soda 
Spring. 

The  sources  are  at  an  elevation  of  I0,ooo  to  I'S.'hio  feet.  The  upper  course  is 
thronj;h  a  succosion  »)f  small  mountain  meadows,  tin*  larjror  ones  formerly  called 
**  Whitnoy  M»'adows."  lait  now  known  as  '"Volcano  M«'adows."    Kxcept  in  the  luoro 

'■This  rnvk  on  skuio  niiiii-  aixi  i1«i  h  \u:t\-  hii>  lu  i  ii  l  ulh  .1  Wliitm  y  (  n  ik,  ii  immi'  n|>|>li<-<l  li>  it  m  In  n  Die  iiioiintitin 
now  cnllol  Slii-i')!  .Moiintiiin,  or  oUI  Moiml  Wliitncy.  mji-  ili.Mis.'lit  u>  Im'  tlie  rent  Himiit  Whitiu'v.  Win  n  it  huh  touiiil 
Uiat  this  Ktruam  <lot-»  not  rl»<'  iii-»r  fltln  r  Montii  WditiifV  or  ol<l  Mount  Wliliii<>y  tin*  iiiiuu-  Whiliicy  rrwk  wa.-s  trntisferrpd 
totbealreiim  dt.-MTilH.ll  aliovt  iiiMli  r  that  tiiinu-,  itrui  tin- iiiinip  "' Volcmioervfk "  wiu' n<lo|iti'il  (or  Ihi*  Mr\'«m,  In  some 
publloatlMM  it  btu  been  railed  Oi>lclvn  Tnnii  Cnwk.  The  I'nited  Stalm  BomiX  on  O««jgnphio  N«me»  tuuadopUid  Ute  name 
Volaino  Crrek,  wblcta  tiiecvftictt  heconuMt  llm  i««>Kniiii-d  oAIHbI  nane. 
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level  meodowM,  wheiv  the  water  flows  };oiitly,  this  i>ortion  of  the  stream  ih  made  up 

of  H  AUCcetMion  of  rupi<l>«  uiid  small  nisradfs.  nom'.  Iiowrvor,  rtmxtitutiiijj  a  harrier 
to  tlio  asroiit  of  tivlics.  Tin-  total  Tall  from  tlif  lieudwHtcnt  tu  tbo  point  wbcru  the 
strt'uiu  luriis  we.^t  is  bdwctMi  i,«iOU  uiul  2,0W  feet. 

The  bend  to  the  westward  U  made  just  after  the  streani  cntcm  an  eaat-and-west 
anvtcnt  troiijph  or  vallov  whirli  l'iof(  --..>r  Lawson  calUi  *'Toowa  \'all<'y,"  just  below 
tli<'  mo>t  I'asttM'ii  of  till'  si'rii's  of  -iiiall  volciinoi's  or  rindor  ronos  \vlii<  h  jjivr  name  to 
tluf  cri'i'k,  and  at  a  plai-e  known  as  the  "  tunnel."  Tho  elrvution  »»f  the  rrt'ok  bi-tl  aL 
this  point  is  about  8.600  feet  The  floor  of  Kern  Canyon  at  the  mouth  of  Volcano 
Creek  is  6,300  feet.  The  drop  made  by  this  portion  of  the  creek  is  therefore  about 
2,800  foot.    (PI.  X.  titr.  -is). 

A.S  already  stated,  the  de.-ient  made  by  the  creek  above  the  tunnel '"  is  without 
any  considerable  sheer  MIa.  That  portion  below  the  *^  tunnel  ^  if  markedly  diflfercnt. 
Rapids.  <-asfades,  and  sheer  fiilkt  of  lar<,'^r  proportion.**  and  exeeedinj^  beauty  follow 
each  other  in  rapid  surce-sinn.  |)urf i<  ularly  in  the  hi'-t  thn  r  oi'  four  miles.  Only  in 
Gruundhu);  Meadtiw  and  one  or  two  other  aaiAW  nn-adtiws  are  any  «juiet  reache.s 
found.  While  there  are  many  mpids  and  small  rascades  all  along  below  the  tunnel, 
it  is  only  in  the  lHi«t  thro<>  or  four  miles  that  falls  of  considerable  si/.e  are  foimd.  A 
good  gi'nemi  view  of  this  pm-tion  of  the  creek  is  soon  in  plate  viii,  tijfiire  21. 

Volcano  Creek  al*«>vt'  the  tunnel  ha*i  a  beil  of  gi-anite  .sund  and  jrnivel  with 
granite  boulders  of  various  siaes  from  suuUl  to  very  large  and  in  great  profusion. 
From  the  tunnel  to  tho  mouth  there  is  not  so  much  granite,  but  much  biva,  volcanic 
tufa,  and  ti)fae«>ous  sand. 

Though  the  ^itreaul  for  niui^t  of  its  eourse  i.s  turladent  aii<l  wild,  there  are 
three  meadows  of  considerable  siise  through  which  it  flows  more  <|uii  tly.  Here  the 
bunks  an-  «»f  >od  <»i'  well  covered  by  willows  and  Other  shrubs;  the  bed  is  of  gravel 
of  various  >i/e>.  f rat'iKfiits  of  lava,  and  tincr  material  fn»m  the  <jninitr.  ;i.  and 
soil,  lielow  the.>e  meadow.s  is  the  .scricA  of  nipiils  and  important  falls  already 
mentioned  and  which  are  more  fully  described  on  page  14. 

To  understand  Volcano  ( 'n-i'k  it  i>  uece-sai  x  to  consider  it  in  connection  with 
anotlier  stream,  the  Siuth  Fork  of  tiic  Kci  ti.  Tlu'  n  liition^of  tlieso  (wo  streams  are 
l)«>cuiiar  and  uuu.sual.  According  to  I'rofe.s.sor  l^awsun,  tlie:  .S)uth  Fork  of  the 
Kern  has  its  rise  in  the  Summit  Divide,  about  8  miles  southeast  of  Cirque  Peak, 
flows  southwest  alxmt  6  miles,  and  «  ntei-s  Toowa  Valh>y  practically  at  tin-  -umc 
|)oiiit  where  V<dcano  Creek  enters  it.  Tlieic  ii  iiiaki-s  an  a<-ute  iiciid  to  the 
i-aslward  and  llows  southeiuslerly  through  the  <  asieru  [nirt  of  Toowa  Valley.  (I'l. 
XI,  Hg<.  80  and  31.)  At  the  point  of  nearest  approach  Volrano  Creek  and  South 
Fork  of  Kern  aie  sei)anited  by  a  low  alluvial  ridjre  hot  over  ".'»  or  80  yards  wide  at 
the  level  <if  tlu'  Krds  of  the  stream-.  The  top  of  the  rid^^e  at  (he  narrowest  point  is 
about  ur  Oi>  i'eel  wide  and  not  lo  e.veed  fio  feet  altovu  the  streuniK  It  is  evident 
that  these  two  strpams  were  at  one  tlmo  tributaries  of  one  stream  which,  acxwrding 
to  l*rofesM>r  l>ttWson,  occupied  the  Toowa  Valley,  and  the  separation  of  the  drainage 
into  two  dis(inet  strcatii-.  one  f|o\\  inij'  \m  -t  M!>d  tic-  other  east  in  (he  same  valley,  is 
an  interesting  problem  which  ba.s  its  bearing  u^hju  the  geoniorphy  of  (he  region  and, 
as  well,  upon  tiie  origin  and  relationships  of  tho  trout  of  the  two  strcaui«». 
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Vokano  Creek  orif^nally  probably  had  its  outlet  to  the  wertward  through  the 
siiinc  valley  in  whicli  it  now  flows.  As  Kern  Ki\ cr  cut  its  canyon  deeper  and  drc]^  r. 
Volcano  Creek  did  iIk-  siiiif.  ctittiiiir  ''M(  k  from  Kcni  Canyoti.  howovor,  only  a  nnU' 
or  two,  und  doubtk-jMi  I'uruiing  cuusidcrablu  falls.  During  thin  time  it  i»  believed 
iliafc  tbo  portion  of  South  Fork  of  Kern  above  tiie  tunnel  was  a  tributary  of  Volcano 
Creek.  Subsequently  the  rejrion  through  which  Volcano  Creek  flows  has  been 
tiKitcriiilly  moditicd  l)v  flows  of  liivii  from  scvcnil  volcanoes  which  appi'iircil  on  the 
floor  of  the  valley  or  riear  it.  Professor  I^iwsoii  idonlified  six  such  volcanic  couch, 
ut  Icuht  four  of  which  I  vtaa  able  to  locate,  one  being  ou  the  left  side  uf  the  South 
Fork  just  above  the  tunnel.  These  small  volcanoes  rant  streams  of  lava  in  various 
directions,  particularly  down  the  ^or^re  of  Volcano  Creek  almost  to  tin  lK>ttoui  of 
Kern  Cimyon.  This  hiv:i  streaui  filled  the  jj-orpeof  the  lower  partof  Volcano  Creek, 
which  hud  l)ecn  cut  down  nearly  to  the  present  Kern  level.  Above  this  gorge  the 
stream  has  been  variously  obstructed  by  lava  flows,  one  result  of  which  has  been  to 
crowd  the  stream  to  the  north  and  northeast  sides  of  the  valle^'.  Another  and  very 
important  result  was  tlie  dannninjr  of  the  stream  and  causinjf  the  formation  of  a 
broad  alluvial  plain  iu  the  vicinity  of  the  cmters.  Eventually  this  plain  was  carried 
so  high  as  to  make  the  drainage  unstable,  the  stream  discharging  sometimes  by  the 
Volcano  Creek  Valley,  sometimes  by  the  (South  Fork  Valley,  and  doubtless  being 
'sometimes  divided  l«»tween  the  two.  As  Volcano  Creek  jmrtially  reopened  its 
ancient  channel  by  eroding  the  lava,  the  habit  of  the  upper  streams  was  tinally 
changed,  so  that,  instead  of  adding  to  the  alluvial  deposit,  they  began  to  excavate  it; 
and  when  this  change  occurred  it  happened  that  the  main  branch  of  Volcano  Creek 
discharjred  toward  the  west,  while  the  eastern  branch  discharfred  eastward, 
eonstitutinj;  the  |)reseiit  upper  wat(>rs  of  flie  South  Fork.  The  ridi^e  between 
the  two  is  merely  a  rcuuiunt  t)f  the  alluvial  deposit  and  is  uow  only  a  few  yard.s  in 
width.  Its  narrowness  suggested  to  certain  ranchers  living  in  the  valley  of  the 
South  Fork  the  jxissiljility  of  increasing',  for  irrigation  puiimses,  the  flow  of  water 
in  the  South  Fork  by  tunnelini;  the  ridi^e.  The  le\  el  of  Volcano  Creek  is  sli<,'litly 
higher  than  that  of  the  South  Fork,  and  when  the  ditch  or  tunnel  was  made  a  por- 
tion of  the  water  of  Volcano  Creek  flowed  Into  the  South  Fork.  (PI.  v,  figs.  12 
und  Mr.  (ieorife  W.  Stewart,  ayent  of  the  Fnitod  States  Land  Office,  Viaalia, 

OiL,  has  kindly  furiii>h('<i  the  .followin<,'  itiforniatiou  concerning  this  tunnel: 

From  the  rpronls  of  thu  tH)artl  of  f4U|>er\-iM>re  of  TuUre  County,  Cal.,  silting  m  a  board  of  water 
ooninii(<n«>ncrH,  I  find  there  was  pn'wiiUNl  Ui  the  lioani  in  IRKi  a  |iutition  of  l*atrirk  Bra<ly  and  30 
othen«  to  Ih'  «llo\ve<l  to  ilivert  fntm  Wfiitney  [  Volciino]  Creek  at  a«  jH.int  iwht  a  narn»\v  ri<l>;e  Itctwem 
Whitney  [Volcano]  Crwk  and  Katnshaw  Creek  £8outb  Fork  of  Keni]  4  milw  below  Whitney  [.Volcano] 
Meadows  and  3  miles  shove  RamshawJHeadowH  10,000  miner's  inrhes  of  water  imder  s  4*inrh  preesnre, 
tile  j^tne  to  1)6  conveyed  throngh  a  ditch  an<1  tuiwit  l,  tlu'  wati-r  to  l«>  ii>-('<l  for  ^to<-k,  iiiionifai-turinvr, 
and  irrigation,  in  township  26  south,  lant^-si  ^U,  'M,  aud  X)  eatit.  The  said  reconla  t>how  that  under 
date  ol  Heptember  IS,  188S,  it  was  ordered  "That  prayer  of  aaid  petitioners  be  granted  and  that  they 
have  <nit  of       Wliitriey  [Volcano]  Cn't  k,  at  said  (loint  o(  diverrfon,  suffldeut  water  to  fill  their 

ditch — that      10,00(1  iiielu'S  iiiider  4-iiirli  pn^surf." 

The  tunnel  was  driven  tliroii^'li  a  hill  (ridge)  couiiiokhI  mainly  of  disiuteKniuti  granite  and*  I 
have  lieea  infoniie<i,  soon  caved  in,  and  wax  then  tnuisfomied  into  what  miners  call  an  "open  cut." 
Thisalno  cav4N|  in  ho  that  it  had  to  t>e  nhandoncd,  aud  the  water  wan  diverte<l  at  a  hi^lx'r  point  on  the 
stream,  I  iH'lieve,  alniut  U  niih-s  ahovc.  1  liavc  Ik-cm  told  that  the  amount  of  water  m.  !  through 
the  tunnel  was  wilUcieDt  to  permit  the  gold«a  Uout  to  escape  into  Raniahaw  Creels  In  itS89  wlien  I 
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Plate  X. 


FU.  36.  WHITNEY  CREEK  M  IT  ENTERS  CRAeTREE  MEADOW. 


FIO.  27.  WHITNEY  FALLS  IN  WHITNEY  CREEK  JUST  BELOW 
CRABTREE  MEADOW. 


FlO.  28.  THE  MOUTH  Of  VOLCANO  CREEK  CANYON  AND  THE  FLOOR  OF  THE  UPPER  KERN  CANYON.  THE 
CHEEK  HAD  ONCE  CUT  DOWN  NEARLY  TO  THE  LEVEL  OF  KERN  RIVER,  AFTER  WHICH  IT  WAS  FILLED 
WITH  LAVA— THE  DARK  HOCK  IN  THE  MIDDLE  OF  THE  PICTURE.  SINCE  THEN  A  NARROW  PRECIPITOUS 
OOROE  HAS  BEEN  CUT,  PARTLY  IN  THE  LAVA  AND  PARTLY  BETWEEN  IT  AND  THE  QHANITE. 
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pwwed  the  point  of  iliverrion  mentioned,  above  the  ttinnol,  aliout  one-half  of  the  volnme  of  theatraun 
WW  flowing  intii  tlif  (litcli  ovcru  Kiiiall  <luni  of  Imisli  an<l  n>ck,  iiiiil  lln-n-  whu  iiothiri);  to  |>rL-Vfiit  tlic 
CWBfie  Qf  the  fiab.  The  flow  of  water  was  abundant  for  the  purpose,  and  the  water  in  the  ditch,  aa  1 
rememher  it,  wm  not  more  than  S  fe«t  Mow  the  mirfare  of  the  water  in  the  rreelc.  and  it  flowed  over 

a  broail  <1aii>. 

The  amount  alluwiHi  tu  be  divt^rted  [1U,UUU  iuiiier°»  inches  under  4-im'h  prtiiiHurv  equala  9U,000 
galloos  per  minute]  was  seremi  timea  the  whole  volume  of  water  in  the  creek  during  the  aumnaer 
moiltb%  and  nt  that  |>nit)t  I  <liM]lit  if  it  t'Xo*HHle<!  10,<'NK)  inclicM  many  ilavH  in  thf  year.  If  is  not  j)ro*>- 
able  that  lO.tXH)  inclu-H  wu-h  <livfrl<-<l  ut  any  tiuie.  at*  it  ui>iil<1  U*  ixK'ziilile  only  ihirinie  a  fn'nhot. 
Under  the  order  granting  the  prayer  of  the  pet  itionen  they  would  have  lieen  allowtii  tu  divert  all  the 
water  of  Volcano  Creek  during  the  period  of  low  water.  I  have  never  heard  that  thia  waa  done,  and 
I  do  not  know  that  it  waa  not  done. 

At  the  time  of  my  rbit  (July  24)  the  total  ^'olume  of  Volcano  Creek  at  the  tan- 
tu'\  \v:is  uhout  4.S!t:{  jrallons  per  minute.  Th»>  tunnel  was  then  entijvly  t  losed  (as  it 
doiihf loss  hivs  Ikmmi  for  iiDiny  ycjirs).  only  ii  trifliiio'  !ini<Mu>f  of  water  socpinjr  thiou^h 
the  gravel.  The  diu-h  tK>ine  di.staiice  above  tlto  tunnel  was  also  closed  and  no  watur 
running  in  it.  Information  jiwt  received  fnmi  Mr.  Stewart  says  that  no  water  ran 
in  it  in  1905.  It  is  doubtful  whether  any  has  run  since  ISOi),  and  it  is  hoped  that  no 
effort  will  ever  be  nisulo  again  to  di\  ert  the  water  of  N'olcano  Ci  eck. 

Infomiiitioii  jjiven  by  Mr.  .lohn  liroder,  of  lledslone  I'lirk,  ajfrees  essentially 
with  the  al>ove.  He  .state.s  that  the  tunnel  was  uiade  aU>iit  IhSS  or  lUbi,  and  that  it 
trouble  by  frequently  caving  in;  that  it  was  changed  to  an  **open  cut^^  about 
1891,  but,  eontinuin};  to  eave  in,  was  soon  abandoned.  A  ditr-h  diverting  the  water  at 
u  jx>int  above  tin-  tunnel  was  then  du};.  aVKuit  IsO-J.  Mr.  Hroder  say^  he  lias  seen 
the  water  running  through  the  tunnel,  the  ''ojx'U  eut,"  and  also  through  the  dit<-h; 
that  there  was  nothing  to  prevent  the  free  passage  of  trout  from  Volcano  Creeic,  and 
that  llsh  swimming  downHtream  doubtless  found  it  easier  to  pa.>4s  into  the  ditdi  or 
tuiHiel  than  to  e»nitiinie  down  the  eret>k:  and  Mr.  Stewart  found  this  condition  exist- 
ing in  isyn.  Mr.  A.  H.  Swain,  receiver  of  tin*  I'nited  States  L^and  Otlice  at  V'i.salia, 
was  there  in  1903  and  found  no  water  diverted,  the  ditch,  as  well  as  the  tunnel,  not 
being  in  condition  to  carry  water;  and  that  was  the  condition  at  the  time  of  my  visit 
in  VMM. 

I  have  heard  from  various  sources  timt  the  parties  who  constructed  the  tunnel 
and  ditch  had  been  enjoined  from  diverting  the  water,  but  the  truth  of  this  statement 
has  not  been  established.  The  points  of  diversion  are  in  Tulare  County,  and  Mr. 
Stewart  informs  tne  tliat  the  records  of  that  county  do  not  show  tlwt  any  such 

injinietioii  was  issued. 

I'rofe.ssor  l^wson  further  savs:  '^^**^- 

• 

It  is  evident  that  the  period  of  eniptien  of  the  volcanoes  of  the  Toowa  Valley  and  the  npboildiiig 

of  tlii'ir  cones  i«  later  tlmn  that  of  the  funiKitinii  cif  tlic  valley,  anil  that  tln-s  :ir«-  f<  a1iiri's  Imposed 
Upon,  an*l  imleiwmU'nt  of,  the  erooioniil  gconior|)hy  of  the  valley.  The  valley  had  evidently  attained 
ita  present  rhuntrt^T,  aa  far  as  erorion  is  (roncemtHl.  Iwfore  the  volcanic  eruption  began,  and  haa  been 
Imt  little  modified  ainre  eruptive  a<*tivity  (t  !u>»e<i,  except  by  a^jTradution." 

The  bed  of  Volcano  Creek,  however,  htus  undergone  considerable  modiHcation 
since  the  lava  flow.  This  has  eonsisii>d  chiefly  in  the  wearing  away  of  the  obstructing 
lava  and  in  the  formation  of  a  ntnnher  of  considerable  ftUls  in  the  last  two  or  three 
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luilch  of  the  ^<tn'ulll.  TbiH  portion  is  very  wild  (pi.  xiv,  tig.  3!t),  iho  total  dencent  in 
th«  last  2  mil«M  Mnt(  Hhout  l,(MiO  feet.  Starting  at  the  mouth  of  the  creek,  the  first 
fall  of  inijM)rt:ini  I  fouiul  i»nly  a  short  diNtuncc  hack  fn»iii  the  I'ivtT.  This  i<  known 
as  A«r"!i-!?oiiita  Fall-,  ami  tin-  vcrt'n-al  ilr-ci'iil  i>  Ix'twi  iMi  <'.(»  uini  feet.  (IM.  XII, 
lig.  'i'J.)  A  f«'w  roUt*  farlhiT  up  is  a  >iiiall  l»ut  wry  bi-aulitiil  full  (pi.  Xlll,  tig.  H4) 
with  a  Hheor  drop  of  alKwt  !<►  feet,  which  I  have  named  *'Surby  Falls."*  About 
:^t«>  yar<l<  almve  A<rua-Itonita  Falls  is  thi>  second,  or  Stewart  Falls'-  (pi.  mi,  tig. 
ill  a  -ciii's  of  -lictT  drop-  t>)t;irMi<r  almiii  7n  fcot.  The  Tifxt  or  tliiitl  imjMjrtaiit  fall- 
(pi.  via,  tig.  22)  i.H  si'Vfi-jil  roils  lartht-r  up  .stream,  uiid  lias  lH.'eii  iiaiucd  "Shields 
Falls."  It  consists  of  two  sheer  falls  each  of  altout  23  fcet^  Several  roda  above 
thettoare  Twin  Falls  (pi.  xiii.  tig.  .H.'>).  just  lieiow  the  crossing  of  the  trail.  These 
are  very  Ixmutiful.  and  have  a  sli<  i  r  drtij)  of  ahont  feet. 

The.se  four  fulls  are  eaeh  and  all  harriers  that  hshe.s  can  not  possil>ly  .Hurmouiit. 
FLshe.s  could,  of  course,  go  down  over  them  ami  they  douhtlei^s  do  so,  but  they  do  not  go 
out  into  Kern  River.  The  trout  of  Volcano  Creek  are  a  small,  creek-loving  species, 
and  evidently  avoid  the  larger  str*  am.  The  various  falls  are  adei|uat«<  in  keeping 
Kern  Kiver  trout  fiom  a^remlin<_'  X  ulrano  Creek,  aixl  these  same  falls,  toj^ethei-  with 
the  size  of  the  stream,  aie  eijiialiy  atietpiate  in  keeping  the  »  reek  tr<»ut  from  entering 
Kern  River.  The  trout  of  Volcano  Creek  are  therefore  as  completely  isohted  from 
those  of  Kern  Kiver  a>  if  n  land  Isirrier  intervened. 

That  Volcano  ('n  ek  was  originally  .st<M-ked  with  trout  from  Kern  Hiver  may  he 
Uivepted  without  nnich  tjuestion.  The  lava  flows  already  referred  todoul)tless  killed 
off  all  the  trout  of  the  lower  portions  of  the  creek,  leaving  perhaps  only  those  of  the 
headwattM's  to  n  jiiva<le  the  depleted  lower  |)ortion  after  the  eon<iitions  Is'came  .suit- 
able. At  that  linn-  it  is  piolialile  that  the  trout  of  ."smitii  Fork  of  Ki-rii  (which  was 
presumably  al.so  .sloiked  from  Kern  Uiver)  did  not  materially  ditler  from  thot»e  of 
Volcano  Creek;  but  the  period  that  has  elafised  since  their  segregation,  due  to  the 
formation  of  the  alluvial  twrrierand  the  numerous  impassable  foils,  has  proved  <piite 
.sufHcicnt  to  permit  a  differentiation  which  renders  them  readily  distingoiahable  and, 
I  believe,  specitir  ally  distinct. 

About  one-half  mile  above  Twin  Falls  a  .small  .stream  from  the  south  enters 
Volcano  Creek.  Near  its  mouth  this  stream  has  cut  its  way  through  the  volcanic 
tufa  and  formed  a  natural  liii<!i:i'  ipl.  xiv,  lig.  .'57).  This  bridge  is  18  to  20  feet 
wide.  12  to  l.'t  feet  liijrli  on  tlie  jiiwer  side,  and  s  to  !<•  feet  high  on  the  upper  side. 

Ma.s.so.s  of  this  tufa  are  fountl  in  all  the  m«)re  ipiiet  reaches  of  Volcano  C'reek 
from  the  tunnel  down,  and  in  the  eddies  and  deeper  pools  the  l>ed  is  largely  made  up 
of  this  material,  either  as  fn^mcnts  of  variou.s  si/.es  or  as  sand.  The  color  of  the 
tufa  is  a  light  h'UJon-ytdlow  or  yellowish  white.  Thi'  tufa  seems  to  dissolve  or  break 
down  readily  in  the  water,  the  result  being  that  the  water  is  more  or  le»8  milky.  The 
similarity  in  the  color  of  this  tufa,  and  even  the  general  color  of  the  bed  of  the  s^raun 
in  many  places,  to  certain  colors  found  in  the  trout  forces  itself  on  one^a  attentioiL 

aNained  in  mctuory  of  Mr.  Bynl  Siirbjr,  nf  ThfweriT**!*,  Tulue  tlnmtjr,  CkL,  a  mpinber  of  my  puty  wlw  ww  killed  by 
llCbtningon  Mount  WhiirifV  July  '.f.,  lioM. 

kXaiiMrd  fnr  Mr.  licorKi-  W.  su-unri.  nf  vixiUn.  Tutiiri-  rounty.  <'»].,  prertdcnt  <rf  Uie  Tulkrr  Oimnty  FUli  uixl  Uninc 
LeagtM  aiMl  ot  the  Muuni  Whitiu'.v  club,  who  ban  Aoiw  m>  mwh  tniranl  the  ultx-klnit  the  pitrramx  of  the  luutbi-ni  Hitch 
Slemw  with  tntac 

•  In  booor  of  Mr.  U«oiK<r  <».  Shifidn,  who,  w  edluir  «(  Rvctcaiian  aiMl  lai«r  of  ii«  MH^twor.  Shl«Mit'  MagMdnc,  hwi  dune 
ro  miicb  for  Mt  and  moic  proiv4>aMi  in  Ani^rlfa. 
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FIO.  9*.  SUR&y  FALLS,  VOLCANO  CRtEK.  BETWEEN  AOUA-BONITA  I  FIRST  '  AND  STEWART  (SECOMD) 

FALLS:  HEKlHT  ABOUT  10  FEET. 


FIQ  35.  TWIN  FALLS.  VOLCANO  CREEK,  JUST  BELOW  THE  FIRST  TRAIL  CR06SINQ;  HEIGHT  ABOUT  1H  FEET. 


FIO.  M  VIEW  DOWN  KCHN  CANVON  FROM  A  KERMBUT  BETWEEN  UPPER  AND  LOWER  KEHN  LAKES. 
SHOWING  LOWER  KERN  LAKE  IN  FOREGROUNO.  GREAT  ROCK,  SLiOE  ON  LEFT,  A  TYPICAL  KERN- 
BUT  ON  THE  RIGHT,  WITH  STEEP  WALL  BEHIND  IT,  AND  THE  PROFILE  OF  THE  TROUT  MEAD- 
OWS DEFILE  IN  THE  DISTANCL. 
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South  Fork  of  Kt  i-H  liii't;r.-—T\\hi  struaui  has  already  been  mentioned  and 
described  in  part.  It  rises  southeast  of  Cirque  Pealc  on  the  east  side  of  a  high 
mountain  ridge  aeparadng  it  from  Volcano  Crcelc.   For  the  first  six  or  »v\  v\\  miles 

its  ootuNo  is  west  of  south  until  it  <  iif<'is  Toowii  VuIIey  near  the  tunnel:  tliere  it 
turns  al)niptly  to  the  soulhea.'st.  After  llowiny  through  iSouth  Fork  of  Kerii  Meadows 
it  turns  southward,  which  oounto  it  follows  for  several  ttiilc»,  and  then,  tui'ning  west- 
ward, entera  the  main  Kern  River  a  few  miles  south  of  Kemville. 

The  stream  was  e\:iniirie<l  l»y  us  only  in  thai  |M)rfi(m  of  its  course  easily  reached 
from  the  tunnel.  At  that  j)hife  it  is  sniallei-  than  NUlt  inn  ("reek,  but  in-low  South 
Fork  of  Kern  Meadows  it  beeomes  a  consideinble  >treuin.  Ai  the  low  er  end  of  thet^e 
meadows  it  receives  from  the  north  a  tributary  known  as  *^Mnlky  Creek,*^  a  small 
str<>:ini  of  special  interest  beeause  of  the  fact  that  the  trout  with  which  Cottonwood 
Creek  WHS  ori<rin!ilIy  storkeil  <  iuih>  tioiii  it. 

t'ottiHi)r,nnl  Cr<ck. — A  few  words  shouKl  be  said  of  the  waters  of  the  east  side  of 
the  southern  High  Sierras.  Numerous  streams  of  greater  or  less  importance  having 
their  headwaters  on  the  eastern  slopes  of  ihl-  r:ui<:e  How  directly  into  Owens  Lake 
or  into  its  nu\-~{  iin|>t>it:iMt  tributary.  ( )wctis  Kivci'.  Lone  Pine  ( 'reek  and  Turtle 
Creek  liave  their  .sources  on  the  east  side  of  Mount  Whitney,  Mouttl  I^e  Conte,  and 
Sheep  Mountain,  opposite  Whitney  lUid  Rock  creeks,  and,  flowing  eastward  about 
14  miles,  enter  Owens  River  at  lione  Pine.  Cottonw^ood  Creek  rises  on  the  eastern 
R^oiies  of  Sheep  Mountain  and  ('irniii"  l*eak  opp<)site  the  headwaters  of  Hock  and 
V(d<;ano  creeks  and  flows  southeast  aliout  15  or  IS  miles  to  ( )weii-»  Lake  Well  toward 
the  head  of  Cottonw  ootl  Ci  eek  are  saiti  to  besKMue  .small  lakes.  All  of  the.si'  .stream.s, 
so  for  as  known,  were  originally  without  trout  of  any  kind.  Some  of  them,  however, 
have  Ijocn  stocked.  The  circumstances  attending  the  stocking  of  Cottonwood  Creek 
are  expkiined  elsewhere  in  this  report  (p.  38). 

THB  PISHES  OP  THE  KERN  RIVER  REGION. 

There  arc  not  man}'  «pecic»i  of  lisbcs  in  the  Kern  Itiver  region.  Two  species  of 
suckers,  three  of  minnows  (Cyprinid»),  and  two  of  trout  seem  to.  be  all  that  have 

Iwon  reeordcil.  Rut  the  streams  and  lakes  have  not  been  carefully  in\ estijrated  and 
it  is  t|uit«»  probable  other  sjxM  io  will  be  found  ulicn  more  thoroui^h  collections  are 
made.  Of  the  twt>  suckers  only  one  wius  obtained  b^'  us.  iSpeeimen.s  of  the  three 
minnows  were  secured.  As  regards  the  trout,  our  collections  contain  more  species 
than  have  hitherto  been  recorded  from  the  region,  there  bein^^  at  least  six  represented. 
They  are  all  save  one  re<rarded  as  belonjfin;';'  to  the  raitiliow  trout  scries  and  are 
as  follows:  (1)  the  Kern  River  trout  {^Sulmo  yUher(i)^  occ  urring  only  in  Kern  liiver; 
(2)  Snlim  ag^m-homUit  native  only  to  the  South  Fork  of  the  Kern  and  its  tributa- 
ries, but  introduc  ed  from  it  into  Cottonwood  Creek;  (3)  the  jrolden  trout  of  Volcano 
Creek,  which  doc>  not  ociMir  in  any  other  stream;  (4)  the  Soda  ( "rerk  trout,  buujd 
tbroughttut  the  ba>iii  of  the  Little  Kern  and  in  Coyot>i>  Creek  and  introduced 
from  Soda  Creek  into  the  headwaters  of  the  Soutii  Fork  of  the  Eaweah;  (r>)  the 
common  rainbow  trout  {^Six2«no«Aa«/a),  widely  introduced  by  the  state  finb  oommis. 
pion  into  the  waters  of  the  state  and  fotnid  l>y  us  in  the  headwaters  of  the  Middle 
Tuie,  the  lower  cuurtjc  of  the  South  Fork  of  the  Kaweuh,  the  Middle  Fork  of  the 
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Kaweah,  and  b  Marble  Fork;  and  (6)  the  cttt-throat  {Salmo  dtteieii)^  intro- 

duced into  at  least  »onie  atrainui  of  the  re^on  and  found  by  um  in  Marble  Fork  of  the 

Tho  Coyot*"  Crook  trout  tiro  xnnowhat  anomalous  in  that  sonio  of  thoni  Aiow 
consideraMe  red  on  the  lliruat.  It  may  boronie  netessary  to  sepamt*'  thcfie  red- 
throated  trout  a«  a  distinct  Hpeeioft,  hut  for  the  premnt  the  queMtion  of  their  distinct- 
ness is  hold  in  ul>oyancp. 

Till'  following  U  a  systematic  liMtuf  the  tii^beM  thus  for  known  from  the  Kern 
River  region: 

1,  Pantosteus  araeopus  (Jordan).    Iliii'<l-Ii,<iil  Sm  l;  /: 

Tho  typo  -i|vcf  iinoii-  of  llii«.  -lu  kor  wore  colloctod  hy  Prof.  II.  W.  ll(>ii>li;i\v  in 
ISTfi  in  tho  South  Kork  of  Koni  l{i\or.  They  are  No.  iU^iiS.  1'.  S.  National  Museum, 
and  are  13  and  U  inches  lunjr.  ropectively.  Other  ^'ounj;  examples  were  olitalned 
by  Mr.  Henshaw  in  Carson  River,  Nevada.  In  1891  Mr.  Vernon  Railey  collected  a 
Kpecinion  in  Kooso  Kivcr,  Net  ada.  These  are  the  only  specimens  that  have  been 
rooor«l»'fl.     The  .sjM'cios  was  not  soon  l»y  us. 

Caioslomtu  arxopiu  Jonltti,  A  SynupHWuf  the  Family  < 'utontomUhr,  in  Ituli.  1'.  S.  Nut.  Muk.,  XII,  173, 
187B.   Jordan  A  IIeni4uiw,  Report  vpoa  the  Fishm  rollfrtod  dniing  the  yeara  IS7A,  187A,  an*!" 
1877t  in  Califiirnia  aii<l  Ni'va<!a,  in  Animal  Ht'i«irf  <<(  Chief  ,<{  Kn^rino^Ts,  l".  S.  Army,  fur  1H78, 
Appendix  N  N,  |>.  t«ilil,  pi.  iii.    (mIIktI.  Ki'|it.  <>n  Kisht?'  of  thf  JK-Htli  Vnlh  y  Kx)>e<litiun,  in 
North  Americui  Fuana,  No.  7,  (».  ±20,  May  :<l,  IH'i;;. 

FfBHtottem  arwopiu,  Jordan  A  Kvenuann,  Fishva  North  and  Middle  America,  172,  ItM. 

a.  Catostomus  occidentalia  Ayres.   Saerammfo  Swktr. 

Common  in  all  the  lai^r  streams  of  tho  re^on.^  Several  were  seen  in  the 
Middle  Fork  of  tho  Kawoah  near  Throerivors  and  in  tho  Noidi  Fork  at  Kodsfono 
I'ark.  One  of  our  party  rau«jhl  one  with  his  hands  in  an  irri<jutin^  ditch  near  Uod- 
stone  i'ark  ,July  11.  ICxeeedingly  abundant  in  Kern  Lake  and  eonmion  in  Kern 
River  in  all  suitable  places.  At  the  head  of  the  lake  is  a  ^food  deal  of  grassy  border 
in  water  up  to  IS  inchi's  doop.  In  this  tho  suokers  wore  oonitnon  and  many  were 
soinod.  Ill  tho  lower  part  of  tho  lake  on  tho  west  or  rij^ht  >ido  are  many  lo<;s  lyinjr 
in  water  I  to  ii  feet  deep.  Among  these  logs  large  suckers  were  very  abundant. 
When  not  disturbed  they  lay  quietly  in  one  place  or  swam  slowly  about  at  the 
surface,  ncsing  around  evidently  in  search  of  food,  sucking  off  the  algw  growing  on 
tho  lojrs.  Sometimes  they  niijrht  bo  m-ou  «'Von  lyini:  on  to|)of  loi^^s  that  wore  otitiroly 
submerged.  As  many  as  twenty  or  thirty  might  lie  soon  in  ono  bunch,  and  there 
must  have  been  more  than  a  thousand  all  told  among  these  logs.  Some  of  them 
were  very  large,  ooi-tainly  at  loa.st  3  feot  l<»ii<:.  One  example,  28  iiidioN  lonj;.  had  the 
s<>ales  lt>-70-9;  dorsal  12;  anal  8;  upper  lip  with  2  rows  of  papilk',  the  lower  with 
7  or  8. 

3.  Mylopharodon  conocephalua  (Baird  &  Girani).   Kinrmh  Chtbf  *-^LaJee  Fi»L.^ 

This  lish  was  found  in  all  the  forks  of  tho  Kawoah  i mmo<l lately  aliovc  Throe- 
rivors. !uul  (loul)tlosN  ooiMns  ovon  mon>  al)und:iiilly  bolow  that  place.  Tho  hirt,'o.st 
and  most  numerous  examples  wore  mmmi  in  the  Middle  Fork.    It  will  tuke  almuiit 
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Hny  kind  <>f  Inn-.  KxainpK"'  wno  taken  witli  worm,  tinlliiijr  s|M>on,  aiul  firtiJiciiil  tly. 
It  iKtsst'SMos  suiuu  giuiie  <iimlititis,  nuikin<r  witli  lUv  On-goii  chul»  in  tlmt  rc-iH-t-t. 
BoUi  of  these  speci<w  are  locally  called  **lake  fi»h^  or  'Make  trout,'*  evident!}'  from 
the  fact  that  they  wcio  formerly  very  alitindant  in  Tulare  liake,  from  which  in 
spring  they  aiioendod  the  ntrcaniH  in  great  numbcrH. 

4.  Ptychocheilus  oregonensis  (Uit  lianlsuii). 

Tlii-  ininiiDW     ul>uii(iant  in  the  lower  |K)rtioti>i  of  iill  the  f<)rk^  of  the 

Kawcah.  \Ve  saw  it  at  all  the  fords,  and  .sp»H'iiiu>iis  were  obtaiiieil  t  rotii  Nurlh  Fork 
at  Rcd«U>ne  Birk  and  from  Middle  and  South  fork«  near  Threeriven*.  Ther  were 
<  aii;.'hl  with  worms,  artificial  fly.  and  trolling  s]MX)n.  Tlioiigh  (hey  would  rise  to 
the  rty  they  preferred  worms.  «  hii  li  they  devonr<'<i  nivenoiiNly.  One  of  otir  iKirty 
took  witii  the  i^pooii  severul  large  examples,  one  2  feet  long,  wugliiiig  0  |>oiuul.s. 
Another,  taken  July  13  by  Britten  Brothers  from  the  main  Kawcah,  wan  ^  inchcM 
long  and  weighcnl  7.25  \wund».  It  was  a  female  full  of  nearly  riiH>  eggs.  The 
larger  examples  of  this  species  are  ([iiite  game  and  make  a  very  good  tight. 

With  th«'  j)re(eding  tlii.s  also  is  locally  ealled  "lake  tish"  or  "hike  trout."  Tlie 
people  of  thi^  regi(»n,  however,  seemed  to  know  very  little  about  these  fishes.  They 
consider  them  bony  and  rarely  eat  them. 

5.  Rutilua  ajrmmetricaa  (Baird  &  Girard). 

Head  8.8;  depth  4.5;  eye  4.8;  snout  2.7;  scales  l2-Hii-7;  D.  U;  A.  8;  teeth  4-^, 

hooked  and  with  a  narrow  grinding  surface.  Three  speeiniens  in  the  collection  from 
South  Fork  of  the  Kaweah  al«>ve  Threerivers  July  11.  where  it  was  common. 
They  are  4  to  .■").."  inches  long  and  arc  quite  dark  in  color.  The  two  smaller  speci- 
mens hA%*e  the  1 1])  if  the  lower  jaw  hardened  into  a  horny  sharp  iMige.  The  lari^rcst 
specimen  shows  only  a  remnant  of  this  hardened  eilge. 

Till'  -perics  i-^  fiiund  chiefly  in  simllnsv  ^^  ;tter.  It  takes  the  hook  With  a  vim and 
will  riMj  to  the  artiticial  lly.  Imt  prefers  worms. 

TIIK  TUOI  T  OK  THK  KKKN  RIVKR  KKOION. 

The  native  trout  of  the  Kern  River  region  represent  at  least  four  widl-marked 
s|M'ciej<  or  sul»s|HH-ies.  all  l>eh»nging  apparently  to  the  niinl»c)w-trout  series.  They 
are  as  follows:  (I)  The  Kern  River  trout  {Sa/int^  ijiUtfrtt),  occurring  only  in  Kern 
River  and  possibly  in  the  lower  portions  of  some  of  its  laiger  tributaries.  The  type 
locality  is  Kern  Hiver  at  Sodsi  Sjiring.  This  is  the  species  from  w  hich  it  is  helieved 
all  the  other  native  trout  of  the  Kern  husin  have  descended.  (•_')  The  S<Mhi("re<'k 
truut,  native  to  iSxIa  Creek,  Wet  .Meadow  Creek,  I^ittle  Kern  Kiver,  Coyote  Creek, 
and  possibly  other  small  western  tributaries  of  Kcm  River,  and  introduced  from 
Soda  Creek  into  the  headwaters  of  the  South  Fork  of  the  Kaweah  at  Smth  Fork 
Mt'jidows.  and  elsewhere.  ('?,)  The  South  Foi  k  of  Kern  goldeti  trout  {Siilnt'i  'n/mt- 
fumitii)^  desc-ribed  originally  from  C^ittonwood  Ci*eek,  into  which  it  had  laien 
introdnred,  hut  native  otdy  to  the  South  Fork  of  the  Kern  and  its  tributaries. 
(4)  The  golden  trout  of  Volcano  Grcvk.  This  is  the  real  *^goldon  trout"  and  is 
native  only  to  the  one  stream — Volcano  Creek. 
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Cotn|)iiring  the  trout  from  these  VHriouH  streaniH  the  fi>llovrinfr statements  appear 

to  1m>  jus(iti<'<l: 

(I)  Tlie  KiTii  lliver  trt»ut  is  profu^ily  tiiul  closely  .sputtrd  ovrr  tlic  eiitiru  LhhIv. 
head,  and  on  all  the  fins,  and  the  holly  in  not  richly  colored. 

{■2}  Tlic  Soda  ('rt>ek  trout  lias  niiinoroits  Murk  s|H>t.s  on  head.  Imrk,  and  «-iiti<-i> 
Ifiif^th  of  -^'kIi'  Ix'IIi  ;tl)<)vi>  iinri  Im'Iow  latonil  liiu',  l>iit  tlu>  pectoralx.  t'cntmlH, and  anal 
are  without  >.|>(>t.H,  und  the  l><>lly  is  rich  omugo  in  eulur. 

(3)  The  South  Fork  of  Kern  golden  trout  ia  sparsely  spotted  on  i-audal  iiudaiivlc, 
!tli>ii<r  side  only  alHtve  Intenil  line,  and  on  top  of  hcttd.  There  are  no  itpots  below  the 
Ittt^'ial  line.    'PIk'  Ix'ily  is  rich  ornnj^e. 

(4)  The  golden  trout  ol"  Voleuno  Oreeii  is  entirely  without  sj»ot.-«.  4'xeept  on 
the  caudal  peduncle  and  oceattionally  a  few  alM>ve  the  lateral  line  posterior  to  tho 
doi'SHl  rin.    The  Ixdly  is  a  verv  rich  rHdiiiinni. 

The  different  hpovivs  may  be  describod  in  detail  as  follows: 

6.  Salmo  gUberti  (Jordan).   A'«rM  Siver  Tnmi;  Gilbert  TrttuL 

(Flkto  XV. ) 

Ilertd  4  ill  letijfth  to  liiisc  <if  i-uidul:  d<-j)tli  S.**;  cyr  in  head;  snont  4.;^;  max- 
illary i.<i;  nian<lil)le  1.:^:  preorhitul  20;  iH-ales  stnuill,  ainjut  Itl.')  in  lateral  line;  dor- 
Mai  tin  with  14  rays;  anal  Hody  Htout,  moderately  coniprv«i«ioU,  <ieepe.st  slightly 
in  front  of  dorsal:  head  long,  conic,  snout  pointed;  mouth  lan?e.  maxillary  loni;  and 
tUirrow,  rmc'liin^'  more  tlian  an  eye's  dianiett-r  heyoiid  the  eyi-;  inandiMc  -liM^litly 
curved;  teetli  on  lower  jaw  ruther  strong,  wide-set,  in  a  single  seritiM,  those  on  naix- 
illary  strongest;  caudal  peduncle  stout,  its  least  depth  eqtul  to  snout  and  eye.  Fins 
all  well  developed;  origin  of  dorsal  midway  lietwecn  tip  of  snout  and  Ittseof  tail,  the 
lori'^'c-t  I'jiy  nearly  two  in  head.  )>a>e  of  tin  -lie'lilly  jri'eater  than  Iiei>_'!it;  eiiudal  broad, 
truueat*',  the  lulies  equal.  «>x<-eeding  height  of  dorsal;  liasuuf  anul  et|ualiug  height  of 
fin.  aim)  height  of  doi^l:  origin  of  ventrals  xomewhat  posterior  to  timt  of  dorsal  and 
niiieh  nearer  btl»ie  of  caudal  than  tip  of  snout,  longest  ventral  niy  e<|iiitl  to  longest 
doiNjil  ray;  lon},'est  pectoral  ray  «'xceedni«if  In  one  fotiitli  the  liei<rlit  of  (lor>al. 

Color  in  life,  head,  iKxIy.  and  tins  everywhere  profusely  and  rath<M  nnii'onnly 
covered  with  small  Mack  s|)ots,  those  on  hody  stellate,  those  on  fins  oblon^^.  those  on 
head  roundish  an<l  more  sparse;  inner  half  of  ventral  and  ]M'etoral  lesx  spotted; 
anterior  ra\-  of  doisul  >carcely  tip|M'd  with  litdiler;  anal  and  \enlraN  uilh  the 
anterior  ray>  white  at  tip;  adijK)se  doisal  olivaeeoiiM  with  three  or  four  black,  spots; 
side  broadly  rich  rosy  re<l.  broadest  and  brightest  near  middle,  least  distinct  on 
mudal  |)cduncle;  lower  hnlf  of  vide  slightly  pink  and  pah-  lilui>-li;  belly  with  >Ii<:ht 
irree^nlar  wash  of  old  e^oM  on  dirty  whiti-  jfronnd  color,  back  and  upper  part  of  side 
olivaceou-s  with  line  yelltnv.  orange,  or  lemon  specks;  che»'k  and  op«'rcle>  rit  h  rosy; 
little  or  no  red  on  throat,  no  red  «bish  on  nuHubrane  lictwe«>n  nuni  »f  lower  jaw;  few 
s|M>ts  on  side  of  liead:  lop  of  head  olive  gnXMI,  well  COVCrod  uitli  round  lilaek  spots. 

The  al>o\e  description  and  the  accompany nnj-  co!ore<l  pluie  (pi.  x\  )  from  an 
example  (a  mule)  l^.:^■>  inches  long  and  weighing  pounds  cane:ht  by  me  .Inly  lit 
in  Kern  River  about  one-half  miln  almve  Kern  Ijake. 

Another  exanipic,  weit^hin^r  ■_<  |>,„||,(|.si,  t||,>  sanu-  diiy  :it  the  lower  end  of 

Kern  Lake,  was  described  a;*  follows:  Color  on  back  and  upper  third  of  »ide  very 
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dark  oHvatwiiUM:  iitiddto  of  tiide  with  a  brmid  pale  vouy  band  fn>m  fh«ck  to  caudal 
fin:  lower  Hide  tlirtvsilvt'fv;  Ix'llv  whitrwithdirtv  wii.th:  Ym-k  ami  nitin^  sidi*  closviv 
covfrcil  with  snmll  romuliNh  Itlurk  spot-,  M-am'ly  loss  miiiioniiis  on  mi^UUc  and  lowor 
{Mirt  of  sid<>  to  hnel  of  vunlnil  tliun  on  buck;  s|M)ts  cuvoriii*;  toi)  uf  liciul,  '2  rows 
below  oyfi,  one  spot  on  opercle,  H  on  nmxillarj,  and  about  10  on  tip  of  lower  jaw: 
cluM'k  wnd  opiTclcs  n)-\  ,  !(>\m  i  ])iiit  of  hcnd  faint  fosy.  witli  <lii-I\y  wash:  vei^irtil 
tins  uli  tiiic-kly  siH)tir(l:  up|M>r  half  of  }M>ctonil  and  ventral  s|K>tt4'«l;  unal  and  ventral 
tipped  anteriorly  with  white;  dorsal  and  adipoaie  dorsal  sli|;htly  white-tipped;  throat 
with  slii^ht  yellowiMh  wash;  in^udo  of  mouth  white. 

Another  example  (a  male  Is  inclics  lon«r).  eauyht  l»y  one  of  our  party  in  Kern 
Itiver  altuve  th**  lake,  luul  top  of  head.  Itaek,  and  t-ntire  side  elosely  covered  with 
itnuUI  roundiiih  black  spots,  similar  spots  covcriofr  vertical  linsand  some  on  pecturuU 
and  ventralH;  cheek  and  o|M>rcles  dark  rosy,  with  a  few  black  Hpot(<;  general  eolor 
dark  olivaeeinis;  -ide  with  indili  nitrly  di-tinct  im-s  Itatid. 

This  species  is  alaindanl  in  Kern  Ijuke  aii«l  in  the  river  for  Ni>vcral  miles  aliove 
the  lake.  It  is  proliably  common  in  the  river  for  jtome  milex  below  the  lake,  but  of 
thi-  1  liaxe  no  |MM'sonal  knowledge,  as  we  dkl  no  cnlli  i  lint;  l>el«»w  the  hike.  .Vs  a 
nile,  tlie  ti-^ti  taken  from  tin*  river  are  more  deeply  ami  l>ri'.Hitl\  idlon-d  and 
dccidedl\  more  game  than  tiio.se  from  the  lake.  During  the  spawning  .season  early 
in  the  spi  in<r  the  fish  am  found  chiefly  in  the  river,  but  after  the  apawnlng  hafl  been 
completed  they  tend  to  run  down  into  the  lake,  where  they  Income  lesx  active  and  lew 
liiirhlv  <  nIoicd.  The  larfje  examjde^  svliicli  we  took  in  tlie  lake  were,  as  a  rnle.  moiT^ 
slender  than  those  from  the  river,  pndmhly  on  account  of  the  fact  that  those  from 
the  lake  were  all  xpent  fish. 

'riii-  >pri  i»'s  is  said  hy  Joi'dan  and  Kvermann"  to  reach  a  weifjht  of  s  pounds, 
Imt  I  do  not  recall  the  author  ity  u|v>n  wliicli  the  statemeni  was  liased.  The  lar^fest 
example  mm-u  hy  us  wii.s  iIm>  oni-  up»»n  which  the  uIhivc  deM-ripli(»n  is  IiummJ.  It  was 
18.ii5  inehesi  Ion;  and  wei|i^ed  H.&  pounds.  Several  other  examplex  14  to  1  tK25  *  in<«hes 
lonjf  were  rau>rht  hy  us.  The  larj^st  individual  of  whiidi  I  have  a  definite  n  ionl 
was  cau},'ht  in  I'.mmi  in  the  river  alwive  the  iakt-  'iv  Mi\  K.  I),  fox  and  wei<fhi  il  l>v  Mr 
I).  .1.  mice,  ls)lh  of  Hakerstield,  (.'al.  This  lish  wa.s  27.5  inclu's  h>ngan<l  weighed  5 
poundM  14  ounces. 

The  Kerii  Uiver  trout  is  a  lieautiful  Hfth,  well  built  and  synunei Heal,  and  very 

rich  in  c<di>ration  when  in  prime  <  ondition.  As  a  jranie  lish  it  w  ill  stand  easily  amony 
the  Ijcst,  hut,  asalrewly  stated,  in  the  river  it  gnatly  excels  tho.se  of  its  kiutl  in  the 
lake.  It  usually  takes  the  fly  quite  fntely,  nnd  will,  of  oourMe.  take  all  .sorts  of  live  or 
cut  halt.  MrmlMMs  of  our  party  look  these  tnmt  with  the  artificial  tly.  with  «,'rass- 
hoppers  (wliieli  lliey  ^jreatly  preferred).  an<l  with  ple<-es  of  tisli  or  other  meat.  Tlie 
large  example  painteil  was  first  tried  with  a  giiiy  hackle,  to  which  he  r«)se  ont  c  and 
then  paid  no  more  attention  to  it.  A  Uiig:i»r,  i»hiin  hook  and  a  |!«Kid-si]sod  yraHs- 
hopiM'r  weiv  suhstitMtcd.  with  hetter  results.  Scan-elv  had  the  hire  touched  the 
water  when  h«^  rose  and  slrui  k  most  viciously,  oidy  to  mi>-  it.  then  turn  and  strike 
iiffim  more  viciously  than  hefore.  This  tina>  the  hook  cau^dit  iiisi(h>  the  moutli  just 
under  the  middle  of  the  uwxillary,  and  then  began  a  fight  that  would  deti^fht  a  Itetter 

aKlnhea  Niifth  Mid  MMille  America,  p.  5<Xi, 

»AJthoii«h  ibe  loofM  lab  rautgbl  ity  iw.  (hi*  wm  >  itondiir  linlliriilaiil  wHuhlnic  under  S  puuiuK 
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aniflcr  thiui  I.  II<>  fintt  rireled  atiout  in  a  wido  riirvp,  t4ion  jiiiii|>c<)  twic<\  civarin}; 
the  water  iH'iiiitifiilly  each  time:  circled  ufpiin.  went  t<>  the  liottoni  in  water  10  feet 

Hiu'p.  cnmr  to  the  Mirfju  t-  iiM<l  jiiiinM-fl  ii^rttin.  nftor  wliicli  no  more  leaiM  were  made, 
but  he  coiiiiiiued  da.Hliiii^  iilHUit  until  tinully  l>ri>u<;lit  t4i  net. 

Another  p>od-««ixed  example  (2  (MmnilH)  wait  talcen  •luly  VJ  at  the  drift  in  the 
Idwi'i  i  ikI  of  tlic  lake.  Tliis  tisli  wils  sih'ii  Mwiiuniin^Mlowly  <l«»wn  tin-  lake  at  a  clepth 
of  aliiiiit  ;i  fret.  A  <  ii>t  Wionjflit  a  ris«>  at  oncf.  Mi'»<iii^.  lie  turned  an<i  eaitie n^iiii. 
hot  with  a  rusli,  liul  delibenitelx ,  and  Untk  tlie  lure.  He  ]>ulle«l  and  tu);i;i><l  vijr«t|-- 
oiiKly,  niched  a  l>itf  junipetl  once.  Mhakinff  his  head  savag«'iy.  ran  inMhure  then  out 
apiiu.  Tlicn  I  reeled  him  in,  Init  tlin  c  tinK-s  lie  da-ln  il  away  Ix-fore  I  <Hmld  u.so  the 
lauding  m  t.  Tlii--  was  the  }r;iinesi  li-h  <  au<,dit  in  tlif  lake,  an<l  wa>  not  nnn  h  inferior 
t4)  tho.M*  taken  in  the  river.  Anolla-r  lart^e  e.NHUiple  eau^ht  in  the  lake  riuly  20  broke 
wat«r  Mix  timoi  before  comiiijf  to  net,  and  wax  really  very  ffanic. 

Tiout  appear  to  tie  quite  iil)undant  in  Kern  Kiver.  but  it  i  -  '  Ion  I  it ful  whether 
tlifv  will  loMjf  mnain  so.  I^urini,'  the  few  days  wi«  were  at  Kern  Luke  six  or  seven 
other  |uirti»'s  were  eani)Mnl  at  or  near  the  lake,  «*a«'h  [»arty  e«insi>tin^  of  from  two  to 
ten  people.  One  fjarty  of  two,  exivllent  anfflen*  and  true  Hporfainien,  bad  been  there 
for  more  than  two  months.  They  fishwl  more  or  less  every  day,  always  with  the  fly, 
ami  usually  threw  Imek  all  they  euught,  espeeially  the  smaller  ones,  .\nother  party 
of  two  were  oK^erved  U>  go  out  uixm  the  lake  every  «hiy,  lie  their  dupnit  to  a  sna^, 
and  devote  the  (Entire  day  to  jerking  out  the  trout.  They  kept  it  up  day  after  day, 
aiul  none  was  too  suiall  for  their  erei'l.  On  one  orejision  tin  y  were  noticed  to  have 
at  leHst  tish  (>  to  12  inches  lon^.  And  most  of  the  other  |)urties  were  doin|{^  aliout 
the  same. 

At  this  rat«'  the  trout  ran  not  long  continue  abundant  in  thitt  Ntn^nni.  All  fixhing 
1!)  the  lake  should  be  prohibitt-d.  tin'  daily  catdi  from  thr  river  should  be  limited  to 
i«>  tish  |M'r  rod,  and  S  inehes  should  Ihj  the  uuniniuui  lejjid  siz«'. 

This  Hjn'cies  was  named  for  Dr.  Charles  H.  (tilliert,  profesvstir  of  swHilogy  in 
Stanford  University,  who  collected  the  type  July  18, from  Kern  Kiver  at  Soda 
Spring. 

Sitlttm  gairdtteri  i/lll-  rti  .Tonlan,  ThirtcH>nth  BienDial  Re|iort  State  Ibwnl  FMi  CiHiiinMomMtti  Oalifomia 

for  ( IH'.M  I,  p  H.t.  witli  plate. 

S'lliiio  ')■«/•  iM  <nlU'rii,  .liinlati  iS:  I  a t  riiiiiiiii.  Fi^lx  s  Nurth  mkI  Mill.  Amer,,  902,  IWA,   Junltio  A  Ever- 
I'.mmI  aiKl  iiame  Fixbnt,  201.  1U02. 

7.  Salmo  whitei  Everniann,  new  MptxieK.    Giildun  Tmut  of  Uttdti  CreA\ 

I  I'lat.'  XVI.) 

Head  'A.'I'l  in  leiiirtli:  <l(  |)tli  :'.."'>s;  eye  I. .VI  in  head;  snout  ."!:'.•.  maxillary  1.7"J; 
nmiidible  !.<>(•;  iiiterorldlal  longest  dor.s]il  niy  lon|;est  anal  ray  :i.lT; 

piH;toral  l.iifi:  ventral  2.17;  eaudai  lolieN  1.61.  liody  rather  stout,  moderately  eoni- 
priMsed;  headeonir:  montlilar}ife.  ul>lii|ue,  jawssu>HM|ual;  maxillary  long  and  -li  inld  . 
reaehim.'  nun  h  lM'yon<l  the  eye;  tertli  on  jas\>.  loni^'ni-  ami  |(ala(iii<'s  well  developed; 
caiuial  peduncle  deep,  its  least  depth  al*out  etpial  to  di>tan(-e  from  tip  of  .sntmt  to 
middle  of  eye.  Finn  well  developed;  origin  of  dorsal  wnnewhat  nearer  tip  of  snout 
than  liH.tc  of  ouidal  tin:  insertion  of  v«*ntral  alMuit  under  middle  of  dorsal  fin.  Scales 
small,  but  noticeably  larger  than  in  the  Volcano  CiX'ck  trout. 
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Color  in  life,  littck  and  iipix  i  )jart  of  side  li^ht  oliv«;  stde  and  hack  profoBely 
covered  with  Mnall  rontulish  l>lH<'k  s]H>t><.  theae  «xtondin|f  on  top  of  head,  vertical 

tiii-^.  and  I'll  siilo  Ix'liiw  Iiilt'tal  line;  -idi'  with  10  lar<r<'  roiiridisli  parr-miirks  and  a 
Itruiuli.sl)  me<iiau  buiui  of  liglit-ltrick  or  turra  cuttu  rt-cl;  lower  part  of  .sidt*  li^ht 
Ipnioii-yellow  with  a  nttmber  of  blaiah-black  UotcheM,  chieilj  anteriorly^  Moniuwimt 
larger  than  aimilar  ones  on  hack;  belly  from  tip  of  lower  jaw  to  anal  fin  rich  orangc- 
rcd  or  cadiniuin.  riclic-t  iM  twi  i  n  im  (  (<h-:i1  and  ventral  fins,  this  Iniiid  tlie  full  widlhof 
the  belly;  no  red  dash  on  tliiout;  .sul>orl>itut  pule  rosy  or  purplish;  cheek  hnussy, 
with  a  hir{|[e  dark  blotch;  ojx?rolo  rosy  orange,  olivuoe<ni8  above;  dorsal  Kn  with 
about  live  rows  of  timall  round  bhu-k  s|>ots  and  a  black  border  except  anteriorly, 
wlifie  (he  rayi* arc  tipiM'd  with  a  li^ht  rosy  Ixnilcr:  iM'ctoitd  li<_rht  yellowish;  vi-ntral 
and  amal  reddish,  with  l>road  white  edge;  i-audul  profusely  spotted  with  black  like 
the  dorsal  tin. 

In  Apirita  all  the  bright  colors  have  faded,  but  the  black  apott*  remain  dit4Jnct. 

These  >p<)ts  ate  lat  '^'cst  on  the  caudal  i>ediiii<  l('.  ovei'  which  they  arc  evenly  distrihuted. 
They  are  also  |)n'tty  evenly  distrilHitinl  over  tlu>  entire  side  and  top  of  head;  the 
sijuce  along  the  lateral  line,  however,  hm  fewer  spots.  Those  below  the  lateral  line 
extend  more  than  halfway  to  the  belly  and  are  aomewhat  xnialler  than  thoae  above. 
About  fourteen  >potv  -Iiow  mi  si<|i<  of  head. 

There  is  not  nuicli  variation  in  color,  as  shown  l»y  examination  of  many  examples. 
In  all,  the  black  Hpota  completely  cover  the  caudal  jK'duncle  and  the  entire  length  of 
aide  from  median  line  of  liack  to  aome  distance  lielow  the  lateral  line;  the  top  and  aides 
of  the  head  arc  always  spotted.  The  middle  line  of  the  aiile  and  the  belly  arc  always 
richly  colonnl,  the  jMirr-marks  always  present,  and  tlie  dorsal,  anal,  and  ventral  tins 
bright-edged.  No  con.spieuoiis  red  dash  was  observed  i»n  the  lower  jaw  in  any  of  the 
specimena  from  South  Fork  of  Kaweah,  Soda  Ci'eek,  or  Wet  M«idow  Creek,  but 
among  thos<^  from  Coyote  Creek  were  souh'  showing  considerabh'  color. 

A  cotyiM'  was  descrilM>d  as  follows:  liack  and  top  of  head  light  brown  with  nuiner- 
tius  snudi  black  spots  extending  on  dorsal  and  caudal  tins  and  on  side  distinctly  to 
lateral  line  and  below  it  lexa  plainly,  those  on  caudal  peduncle  largoot  and  blackeat; 
iilack  s|)ots  idso  on  top  of  head  and  halfway  down  sides  on  opi-rcles  and  cheek; 
nuddh'  of  side  with  a  broad  red  or  oniii<fe  red  Imnd  extending  l  ioni  just  l»ehinil  Imwo 
of  pectoral  U>  alH>ut  inidillc  of  anal,  broadest  in  middle  portion;  a  large  blotch  of 
aame  color  on  operele  and  Home  on  cheek;  thirteen  diatinct  parr-marka  on  side,  a 
row  of  smaller  sitnilar  sj>ots  below;  lower  jmrt  of  side  light  brown;  a  broad  reddish 
or  orjuige  luuid  along  ventral  line  from  throat  to  vent,  the  ant4'rior  part  yellowish; 
dorsal  lin  covered  with  small  black  spots  except  anterior  upper  margin,  which  is  light 
pink,  whole  distal  edge,  except  the  pink,  margined  with  black,  not  quite  continuous;  * 
pectoral  olivaceous,  with  pink  tinge,  overlaid  with  dusky:  vcntrals  sjimc  color  as 
pectoral-,  but  the  ])ink  more  pronounced  un<l  the  exterior  <lis(al  cdjjfc  white;  anal 
same  as  vi-nlral.  l)ordered  with  while;  camlal  sjxjtted  like  the  dorsal,  but  no  pink 
edge;  adipose  same  as  hack,  margin  black,  one  spot  on  base. 

In  alcohol  all  of  the  .«;pecimcns  froni  South  Fork  Meadows  -ire  profusely  covered 
with  small,  rnuiid.  well-defined  black  sjmUs  on  ciuulal  ]>c(bMu  le.  side,  both  al)ove  and 
Ih'Iow  lateral  line,  and  on  top  of  head.  The  dorsal,  anal,  and  ventral  are  light-«>dged 
in  all.   Tliesp  specimens  all  seem  to  differ  from  Sontli  Foric  of  Kern  specimens  in  the 
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frrcatcr  nuinlior  of  HpotR,  and  ptirttcularly  in  the  preitence  of  spots  betow  tbe  ktenl 

line.  TIk'V  ditft'r  from  llic  six  s|«Miiti«'n-i  (ihtaiiii'd  in  Soiifli  Fork  of  Knwciih  nnir 
Threerivcrs  in  liavin^'  mure  .siM>ts  Ix'low  tin*  IhU'IiiI  line  uiul  having  the  spots  much 
more  nearly  round;  lM\sid<n«,  thoHP  from  TMwrivcrH  in  lifo  wun>  docidvdly  different 
in  color,  lus  shown  by  the  life-oolor  notes. 

The  collectioti  coiitaiiis  lo  -:]«M>itu(Mis  from  thr  South  Fork  of  (lie  Kawcali  Hiver 
lit  South  Fork  Mciidow.s  and  3  from  Soda  Creek  at  (juiiins  llori»o  (Jump,  altout  a 
niile«  diRtant.  HeKideit  tbene  specfimenH,  we  examined  [H  i  haps  i>r>  others  from  thoxe 
two  phiccs.  'i'hey  range  in  length  from  5.5  to  7.T.*>  inehes  and  are  ipiite  utuforiu  in 
si/)-,  l  ilt  V  show  little  or  no  more  variatiou  in  color  than  in  indicated  by  the  pre- 
ceding deseriptions. 

The  colleotion  also  containH  live  .specimens  from  Wet  Meadow  Creek,  which  are 
in  some  ]-<'^|  i»  the  finest  that  were  obtained.    They  ran^'e  in  lentrth  from  7  to  9.75 

indies  siiui  sliow  some  variation  in  spotHiit,'.  Tin-  smallest  (wo  of  these  are  more 
.sjwi'sely  .sjHitteil  tlian  any  of  tht;  tithers;  neverthelejis  they  show  spoUs  the  full  length 
of  the  side  and  Home  spots  lielow  the  lateral  line.  The  largest  specimen  (rotype  No. 
538W,  r.  S.  N.  M..  i.T."-  in>  lies  loiijr)  in  rather  more  completely  spotted  than  the 
"  ty\H'.  The  two  otlii  1  Wet  Meadow  Creek  specimens  (cotypes),  although  large.r  timn 
the  type,  are  sjxjtteil  very  much  like  it. 

A  lari^  number  of  examples  were  examined  from  Little  Kern,  taken  chiefly  in 
the  vicinity  of  HnxJer's  cabin;  of  these,  three  were  saved.  They  agree  in  all 
respects  with  those  from  South  Fork  Meadows. 

Forty-four  excellent  s|>ecimens  were  obtained  from  Coyote  Creek.  'l'he.se  were 
taken  at  various  places  between  the  headwaters  and  the  mouth  of  tbe  stream.  This 
creek  has  -everat  falls  which  doubt les-  at  presiMit  are  barriers  to  the  ascent  of  fish; 
nevertheless  trout  are  fouixl  tlirou>rhout  the  en(ir<'  l<'ut,'tli  of  the  stn-am.  anti  are 
ainindant  immediately  Ik-Iow  and  above  each  of  tiie  falls.  Kvidently  the  peopling  of 
tbe  entire  ntream  was  accomplished  before  tbe  falls  were  fonned  or  became  impasH- 
able  barriers.  An  examination  of  the  larjre  series  of  siMu-imens  sht»ws  them  t«)  be  a 
verv  ])e;-plexiii};  lot;  the  amount  of  variation  amon^;  them  is  very  great,  and  it  is  not 
without  hesitation  that  1  refer  them  all  provisionally  to  Sulmo  trfuUi.  In  genenil 
they  all  agree  eMsentially  in  being  well  spotted,  although  occasionally  a  specimen  ii4 
seen  with  fewer  spots  below  the  lateiid  line.  The  spots,  however,  vary  eonsidi'ralily 
in  size:  in  <onie  they  are  larjjer  than  in  the  South  Fork  Meadows  lish,  in  others  they 
are  smaller:  in  many  the  spotting  \»  more  complete.  Jn  life  some  example.s  were 
quite  dark  in  general  coloration,  and  several  showed  red  or  yellow  bi4ween  the  rami 

of  tbe  lower  jaw.  An  i  lfort  was  made  to  see  whether  these  differenees  could  be  Cor- 
ivlated  in  any  way  with  ditferent  jjarticular  parts  of  the  stream,  and  tlwre  is  roiisidcr- 
able  evidence  timt  su«  li  correlation  can  i>c  niude.  It  is  believed  that  all  the  M|)eeimens 
taken  between  any  two  falls  agree  better  among  themselves  than  they  do  with  those 

from  an\  ollu  r  portion  of  tli<'  >lii'am,  and  it  seems  tliat  we  have  here  a  miin'ier  of 
diirereiitiations  now  in  pro<;ress  wiiich  promise  to  become  of  tHXonomic  value.  For 
tbe  present  these  trout  are  all  considered  to  be  conspin'tric  with  thorn  from  South 
Fork  Meadows  and  Soda  Cre«>k. 

As -.taterl  elsewhere  in  tlii-  rein. rt.  the  heutlwalerv  of  tin'  SmuIIi  T'diU  of  the 
Kuweah  weiv  originally  without  tnmt  an<l  were  stoek»'tl  with  lish  Irom  Soda  Creek 
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at  (^iiiiiiis  Horse  :in<l  tliis  >[>('<•!(••<  in;iy  t IxTi-foiT  v«mt  properly  ho  culli'il  tlic 

Sudii  Creek  trout.  It  is  known  to  reiu-h  u  h'ligth  of  al»out  10  inches,  takes  tlie  tly 
mdily.  and  is  a  good  fi)fhter.  Though  Iphs*  brilliniitly  eolored  than  the  golden  trout 
of  Volcano  Creek,  it  18  in  every  resiM'ct  a  heaudful  ami  attractive  fi-sh. 

TyiM'.  No.  r)r?<>t!ri.  r.S.  N.M.  :i  specimen  7.1'*  iiu  lies  loiii.'.  taken  in  the  South 
Fnik  of  Kaweuh  River  in  .S)ntli  Kork  Memlows,  Uy  the  writer,  .July  la,  1JKJ4. 
Coiy|Ms:  No.  5389f*,  I7.S.N.M.,  7.:i5  and  7.5  inches  long;  No.  1252,  Bureau  of 
Fisheries,  (>..')  im-hes  htnj;;  and  X(t.  '.>'2'A.  Stanford  University.  i).-2'>  inches  lonj;. 

I  am  jileast  d  to  naine  this  beautiful  trout  for  Stewart  Edwai-d  White,  author  of 
The  lilazr.l  Tniil. 

8.  Salmo  agua-bonita  (.Ionian),    f >'<>/(/,  n  'fi  'i-if  n  f  S,„itli  Fork  ttf  Krm  River. 

Head  :'..«;s  in  Icnutli:  depth  eye  4.4  in  In  ud:  snont  4.4:  maxillary  li.O'.t; 

•mandible  'J.IHJ;  interorbitui  3.i>ii;  longei^t  dorsul  my  2.Ut»;  lm.se  of  dor.sal  1.8;  longest 
anal  ray  1.69,  pectoral  1.63;  ventral  2.00;  caudal  lobpM  1.46;  iMse  of  anal  2.1.  Body 
fttout.  moderately  elongate;  hetul  short,  snout  Idunt;  mouth  rnod«>rate.  maxillary 
extendinLf  <omewliat  Iwyond  orliit.  relntiv»'ly  broader  than  in  the  Kern  Riser  trout: 
t«>eth  on  jaws,  uiaxillary,  pulatinas,  and  vomer  well  developed;  tins  nuHierale;  caudal 
p«'dunt'1e  compressed,  itM  least  depth  equal  to  diMtance  from  tip  of  unout  to  poMterior 
edge  of  pupil;  scale-,  ri  latively  large. 

Color  in  life.  Iiai  k  and  upper  part  of  sid<'  lijrht  olivaceous:  entire  l»ody  above 
lateral  line.  in<'luding  head,  sparsely  cov«'retl  with  rather  large  roundish  bhu-k  .spots, 
tliette  extending  below  lateral  line  on  caudal  peduncle;  f>pot8  on  tide  anterior  to  dornal 
6n  usually  few;  usually  a  few  spot.s  on  median  line  of  hack  betwecei  orijriti  of  dornal  • 
and  lu'jid;  snout  and  top  of  h»'ad  usually  with  a  few  sjiots;  i'  or  .i  spots  sometimes 
on  side  of  head;  middle  of  side  with  a  somewhat  distinct  rosy  liand,  plainest  at  mid- 
dle: parr-marks  alwayn  present;  side  below  lateral  line  light  golden  yellow;  belly 
scarlet,  br^fatest  from  ventral  halfway  to  i.sthnnis:  under  side  of  head,  except  jaw, 
reddi'^li  onuiffe:  cheek  lifjht  golden  yellow  anteriorly,  rosy  or  cop|K'rv  |V)stiMiorly; 
dor.siil  and  anal  tins  proftLsi'ly  s|Kitled,  the  other  tins  with  no  s)x)ts,  the  anal  dusky: 
adipoee  fin  with  edge  black,  and  2  Muall  black  spotM;  anterior  cbriMl  rays  tipped  with 
reddish  orange:  ventnils  and  anal  red.  tipped  with  orange  white;  peetoral  bronjse. 
The  alwtve  dfscri])tii»n  chiefly  from  a  s])ecimen  T.7r>  inches  long. 

AnolluM-  example  .s.."»  inches  long  was  dark  olivaceou*  aliove,  had  few  sjKits  in 
front  of  anal  fin,  and  thoNO  mostly  poHterior  to  antorior  bave  of  dorsal  fin;  a  few 
spots  on  top  of  head:  caudal  peduncle  with  munerons  spots.  IkUIi  above  and  below 
lateral  line;  parr-marks  large  and  distinct.  11  in  numlH>r,  a  few  small  detached  s]Kits 
similar  in  color  Ixdow  them,  and  1  to  3  such  spots  on  side  of  head;  lateral  liand  rather 
indistinct,  of  a  briok-red  color,  extending  from  middle  of  anal  fin  to  about  midway 
iM'tween  front  of  dorsjil  and  head:  -^ide  below  lateral  Itand  light  golden  yellow;  belly 
reddish  from  throat  to  anti'rior  edge  of  anal  tin,  the  triangle  just  behind  isthmus 
bounded  by  whitish;  branchiostegal  region  rich  orange;  lower  jaw  greenish  yellow 
(the  stipple  marks  greenish);  opercle  and  preoperelo  with  a  coppery  tinge;  anterior 
p«)l"ti<)n  of  cheek  light  golden  yellow:  (lor>.a!  and  cuiicla!  tins  with  inimerous  black 
.spots;  adi|Jos(«  dorsal  edged  with  bhu-k  and  with  '.\  round  black  .s|M)ts;  other  tins 
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iittinaciilate;  anterior  rays  of  dorwil  aiul  unal  mid  (iiit«T  mv^  of  vi>ritralH  with  whitMh 
Oranjr**  tfps;  poctomi  hron/r:  vcntmls  n-ddi^li;  aiutl  <5n'fiii-«li  Itiotizc, 

All  t^xatuiiiution  uf  iiuiiu'i'<>iis«-\iiinplfs shows. some  slight  vuriulidiis  in  the  t-oUti's. 
The  parr-markit  are  xometimw  l(>tw  retrultir,  and  tbo  exact  Hhado  of  the  brij^ht  lateral 
liand  and  the  color  of  th<'  Udly  viirv  soiiifwhut.  The*M»,  however,  are  simply  ditTcr- 
onces  in  iiit<  Msity  r:illu'i-  thiiii  in  j)iitt«'ni.  'Vho  fxfiMif  of  tlic  spottiii};  <»ii  thr  ImhIv 
the  \h'<1  (iiagiKtstic  t-harat-tor.  Tlu'  Suutli  Fork  of  Kern  trout  are  ulmost  invariiiltly 
well  Mpotted,  not  onlj  on  the  caudal  peduncle  but  abo  alon^^  the  side  above  the  lateral 
line,  at  least  us  fiir  forward  as  the  front  of  the  dorsal  fin.  Therr  are  also  tiNiially  a 
few  spots  (HI  the  anterior  part  of  -idc  and  alon«r  median  lim-  of  Iwi  k  iM'fween  ilorsal 
and  liead;  snout  and  top  of  iieud  sjH>Uett,  and  uhuuIIa'  a  few  s|)ots  on  side  of  head;  l>ut 
there  are  no  Hpots  below  the  lateral  line  except  on  the  caudal  peduncle. 

The  t3'po  and  a  eotype  of  this  sjiocies.  u  lii.  li  I  Imve  exaniirx  tl  !ii  \hr  N:i(ional 
Mnst-nm.  consist  of  two  speeinien<  7  iirnl  s  in(  lic^  lon«.'.  res|>ei  ti\ <-Iy.  I  lu'  iarfjer 
slM-cinien  is  in  rather  bad  eondition  and  >hows  no  sjnits  distinctly  except  on  the 
caudal  peduncle.  The  other  and  lietter  Hpecinien  hHowh  plainly  a  nunilier  of  npoU 
along  the  aide  aliovc  the  hitenil  line,  even  in  the  jxill-oiH'nlng.  A  colored  nketch  of 
the  specimen  wliicli  i)r.  .lordiiti  trM)k  the  (ypc  liu>  licen  kindly  lr>aned  to  me  hy 
Dr.  (J.  II.  (iillH-rt.  The  dniwing  is  hy  K.  L.  .\nies  and  is  lalM*lod  "Type  of  Sulinu 
affm-ftonita^  in  Dr.  Gilbert^  writin|f.  ThiH  drawinfp  whows  a  number  of  npotM  along 
the  side  al»ove  the  lateral  line  even  forward  to  the  jjrill-ojMMiing,  and  was  evidently 
made  from  the  snniller  and  better  ]»reserv<'d  spe«'imen  in  the  National  Museum. 
This  .H|M'cimen  is  therefore  certainly  the  one  which  Dr.  .Jordan  look  as  his  ty|K' of 
the  Mpeciei*  and  agrees  very  cloNely  with  the  majority  of  the  large  scries  (39  exam- 
ples) of  specimens  in  my  collection.  Of  my  .'51i  specimens  all  but  are  mon*  or  less 
profusely  spotted  aliovc  the  lattu'ul  line  along  the  entire  length  of  the  side  and  on  top 
of  head  and  snout. 

In  the  National  Museum  are  3  specimens  (No.  46IS0),  oollected  in  Cottonwood 

Creek  (into  wliidi  the  spccii  ^  was  introduced  from  ^oiifh  Fork  of  Kctn)  S('])tcnil)er 
l.si>l,  l)y  liasil  llicks  I)utcher  for  Ihe  biological  Survey,  Department  of  .Vgricul- 
ture.  These  specimens  are  0.5  and  7  inches  long.  The  smaller  one  still  shows  a 
number  of  dark  »\\obi  along  side  al>ove  the  lateral  line  at  least  as  far  forward  as  the 
Ijc'finnitii,''  of  tlic  iloi'<ul.  In  the  other  the  spots  h:i\i'  fridi'd  jind  iiri>  not  distinct 
except  <»n  the  caudal  jwduncle.  Two  other  .specimens  (No.  •l(*121^are  in  llie  National 
Museum,  collected  in  ItWl  by  Mr.  F.  Stephens,  also  for  the  Biological  Sun'e^-,  in 
the  S<»uth  Fork  of  the  Kern  at  alnnit  r>.r><M»  feet  altitnd.  .  Th.  y  niv  4.;'.  and  iVIh 
inches  lonir.  :nid  each  profusely  spotted  above  the  lateral  line  fur  entiiH»  length  of 
body  and  on  snout  and  top  of  head. 

The  first  record  of  trout  from  this  portion  of  the  Sierras  is  that  by  Jordan  and 
Ilenshaw  in  the  Keinu-t  of  the  t'hief  of  Knjrinects  of  the  .Vrniy.  I  'l  I  s78.  In  tins 
report  a  sin>,de  specimen  (No.  iTh'T,  1'.  Nat.  Mws.)  is  recorded.  It  «as  caught 
in  islb  by  Mr.  11.  \V.  ilenshaw  from  the  South  Fork  of  Kern  Ri\er,  Kern  Count}', 
Cal.,  and  wan  identified  as  Snhno  irfdetiM, 

Not  until  sev4'nteen  years  later  <lid  other  sjwimens  from  this  hx-ality  come  into 
the  liaml-  of  any  iclitliyoloj^ist.  In  l^iej  Dr.  David  S.  .loi<lan  received  three  -.niall 
trout  from  .Mr.  \\  .  II.  .Sh«H*kley,  of  San  FrancLseo,  to  wliom  they  bad  l»een  sent  by 
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Mr.  (iuorge  T.  MilU,  Htate  titiii  coiuiiiisHioner  of  Nevada,  who  had  received  them 
from  Mr.  A.  C.  Harvey,  of  Lono  Pine,  Inyo  County,  Cat.   The  memorandum  aci-om- 

pnnyiiii;  tin*  >iM'rimen»  when  they  came  into  Dr.  Jordiiirs  possession  was  to  the 
offt'ct  tliat  tlx-  lisli  had  lM*«»n  '''tiikcii  by  Mr.  Ilarvi-y.  of  \a>i\v  I'iiu-.  ("ill.,  in  ii  stri'iiin 
(■uilcii  In  liim  "  Wliitni-y  Cm-k"  (iiiort!  tuirrectly  Volruiiu  C'm'k).  on  tin*  west  side  of 
the  SierraM  near  Mount  Whitney.**  Dr.  Jordan  descrilicd  these  ttpecimenH  w  a 
new  sul)s}>ocii>s  un(l4>r  tlir  nunie  Salum  utykiMM  agu/i-bonita  in  the  Proceedings  of  the 
v.  S.  Naficihiil  Miis«Miin  for  IsitL'".  pH<rt>  4*<1. 

ill  iii«'inl>«'r.s  of  ilu-  Drath  Valii-y  K.xpt  diiiori  of  tlie  I'.  S.  liiolugicul  Survey 
collected  a  number  of  trout  in  thiM  re^on,  ax  follows:  Mr.  Vernon  Bailey,  )i  speoimenit 
from  Volcano  Creek  in  Whitney  (\'oli  anil)  Mrmlow-:  Mr.  1'.  Stevens,  *  specitnena 
from  South  F<>iU  nf  Krrn  Kivcr.  ami  Mr.  W.  II.  Pnlclicr,  2  s|M'(  iin<'ns  from  Cotton- 
wood Creek.  I'he.se  were  e.\uuiim>d  liy  Dr.  Chas.  11.  GiliMM't,  wlio  reported  on  them 
in  North  American  Fauna  No.  7  as  JSttlmo  Myikimi  agm'himiUt. 

In  the  8ummer  of  1893  Dr.  Gilbert  vittlted  the  Kern  River  region  and 
obtained  speriniens  nf  tmnt  from  Kern  Hivcr  ut  Soda  Spiiri);  arid  from  Volcano 
Creek.    The  ft»riuer  were  <k'sc;ribed  \t\  Dr.  Jordan  in  1.^5*4  us  isuh^u  yairdm-rl 

It  haH  Mince  developed  that  the  apecimens  sent  to  Dr.  Jordan  by  Mr.  Shockley. 

and  upon  which  Dr.  .Fordan  based  his  dcs<'ription  of  S<ili,it>  mi/li.'^x  <n/iiii-Iu>iil(ii, 
not  come  from  \Vhitnc\  ( Ndliaiio)  ('reck.  Imt  from  CottonwtKHl  Creek:  tliey  are 
therefore  identical  with  llie  trout  «>f  the  South  Fork  of  the  Kern,  fn»ni  which  cana' 
the  original  stock  of  Cottonwood  Crook. 

Trout  seem  to  lu'  :il>undaiit  in  the  South  Fork  of  the  Kern.  On  .luly  in  a 
few  minutes  at  the  tuiun  l  I  caiii;lit  s  <r<M)d  exami)les.  ."i  to  ".."t  iiu  ln's  loiijr.  The  loj- 
lect ion  contains  u  total  of  4<>  .specimens  from  4  to  s  inches  in  length.  The  game 
cfualitieM  of  thcfw  trout  are  good.  They  take  the  fly  readily,  and  for  their  tnxe  mkke 
a  good  ti.i:ii(.  Tlic\  i  nn  :lpl>:l^''IUl^  laken  nt  any  time  (»r  <iay  and  with  any  MOrt 
of  lure.  How  far  down  the  South  I'ork  of  the  Ki  in  ihey  iue  found  is  not  known, 
but  it  is  iikcdy  they  ow;ur  well  tiiwunl  the  mouth  of  that  .stream.  They  proltaltly  tlo 
not  attain  a  greater  weight  than  one  or  two  pounds  in  the  South  Fork,  but  it  U  said 
th<\v  rcaieh  a  mncli  greater  .sijEe  in  the  Cottonwood  Lakes.  1  liave  l»eeii  told  that  trout 
wei<_'hin«r     poiuids  have  l)een  »-au«riif  in  those  lakes.  l(ut  tlii^  m  ,  ■U  \  <-t  ilif  atiuu. 

I'rofe^sor  lienshaw  gives  the  following  very  interesting  account  of  the  habits  of 
lhi>  trout  a.s  oliNtM'ved  by  him  in  1S75: 

In  the  trilMiUriw  of  the  Wmith  Fork  of  the  Kern  River  thwH»  trout  are  fcmml  tn  very  giwit 
•iKinitunre,  eai-li  |hh>I  aii<l  ntjiiil  iniinU  rinL:  i|y  tinny  di!nix<'iiH  liy  (Ik-  mouo.  Tliey  iii:iy  be  taken  in 
any  wirt  of  weatlu-r,  at  any  hour  of  the  <Uy,  by  alnuMtwiy  kiut!  uf  Iwit.  During  Uie  buHt  uf  tlie  day 
thf y  fmiuent  almoeif  iMitiiwIy  the  (tppfier  iMnilfi,  lyini;  nmler  ovenihiMlowinfr  topIm  or  in  the  Hhaile  of 

«<>tiic  r  uiivcnicnl  loir.    Iti  i  :irly  lunniinj  "r  l.iti  :i;N  r?  n  they  imiiih-  out  jiikI  nni  more  into  tiie  siial- 

low.-4  tuiil  raititU,  uitilt-r  wliii  li  ciri  tniir'tuiiccri  lin  y  liile  ami  aiff<inl  the  tincHt  fiHtil.  Like  tlie 
avenue  braofc  tmut,  the  f>pecim  nrely  attainn  any  conHiderattle  mw,  rmf^»s  fnm  4  to  8  or  mure 
in<*hfw  in  length.  Tln'ir  colnnj  arv  n?iiially  very  l>ri^;tit.  ami  for  iM'atily  tliir^  s|H'i'ie>'  laki-s  nuik  ainoni: 
the  foremortof  iln  kiixl  umi  has  Ih-cii  well  ealliNl  the  "Kol<k-n  trout."  In  thi.«  rttiiHt't,  however,  it  iri 
Miil>jM-l  to  the  xxfxmX  variation  olitaiiiinK  in  tlie  family,  the  clianKiMtf  (x^l(»r  not  only  acfvuiipaiiyinK  a 
tlifferenee  in  lut«lity,  but  being  plainly  tliw-eniible  in  indivitlualH  taken  in  different  partM  uf  the  oanie 

■  Aoinal  date  ol  piibllralltm  Juljr  M,  IMK. 

^Tlitntvnni  Birnnkl  Kit4.  FMi  dimni.  (!al.,  UM,  p.  M3,  willi  platib 
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Htn  ani  not  for  dhlMnt.   In  fact,  m  a  iqwriAc  chanuter,  mk>r  in  thialimiily  MH>ma  to  he  at  iln  Inwei4 

value. 

The  cbararter  of  the  bottom  and  water  ilaelf  hati  much  tn  do  whh  this,  and  1  rvinetnber  Ut  havt> 

flnhMl  In  R  Hiiiall  riviiU't  on  <>uf  <if  tlit-  wnbalpine  nieadowH  not  far  fmni  Mount  Wliitiu  v,  wliom-  fliii:- 
trinli  waU*r»  |]ou'i*il  ovi-r  a  lK»it<>in  ni  ilark  iinul.  in  wliirh  the  rolor  of  llif  trout  i<iiiiiil;itc<l  very  <  lo«'ly 
iiK  hiu-;  they-hiul  lost  iitnirly  all  tlu>  IhiHhinK  iriili-M't'iit  liiitN  <-liiirH4-t<Tixing  thefaiin'  M[ievi«f8  cauf^ht 
but  a  few  houn  before  in  another  atruatii,  and  had  lit-iMiiif  <lull  and  minber-hued.  Avcumjianying 
this  change  of  color  van  acormtmnalinffly  noth-rahit*  difforenoe  in  hahita  and  mntitmi*,  and  th(>  m^'pnil 
clo/.cii  tniiit  caii^'ht  that  evcniiiL'  for  -ii]>|'rr  wcr^-  taken  oiit  \i\  tii<'  Im-.U  w'rii  the  ili-jplay  "f  vi  ry  littli- 
nior«'  jpinien«*>'H  tliati  would  Ik-  iiotit-ol  in  utany  Itorned  |k>ui.  <  »ii  tlie  nxitntry,  in  iho  vlvar,  Tupid 
current  of  the  nionntiiui  ntri'Hni  a  flanh  of  tninllght  la  Bcwvely  afuiciier  tlian  the  gleam  of  gold  ami  Mllver 
iwn  for  a  xinirle  inrtant  ax  the  whirling  waters  art*  cut  hy  one  of  lh(«<*  tront  a«  he  makcf  a  riifli  fmin 
hia  lurking  plaiv  for  Home  cliantv  iiiorKel  wliifh  Ik  U»in(f  Ivorne  [nfl  liiin.  The  weMern  Intut  are 
rarely  ai*  fhv  a-  tlifir  n-lativesof  iti>'tcrn  watrr^,  and  U'caiiM-  tiflhfir  tiiniilMT.-<  and  the  «i>nH<i|nent 
ecBieity  uf  food  arc  upt  lu  lie  lew  fa»tidiuiM;  yet,  even  when  uitt!<t  alHindaut,  due  eaulion  iiiiiKt  Ite  lu^ed 
if  one  woald  be  ancenefkil,  and  not  every  one  ean  ratrh  trout,  ewn  in  the  Weat.  With  the  proper 
care  ill  c-oni-faliriL'  oni-hic>1f.  a  imioI  ii>a>  I"-  alniMst  dt'<-itiiarc<)  en- th<- itlann  will  betaken,  and  I  have 
aeen  l.S  fair-Hizeil  trout  taki-ti  from  a  >iiikrli'  -mall  |m.o1  in  quirk  siurewiion. 

The  .species  wiih  iiittued  for  A>;iui-Hunit4i  Fall>  in  VolcHmt  Cm-k.  imil«>r  tlio 
PiTr»n«oiis  mippoeition  that  tlio  type  oatiie  from  that  creek. 

Salnw  mi/kun  aijnn-boitilu  .lordan.  I'roe.  I'.  S.  Nat.  Mna.,  XV,  I8U2  iM,  !<<<•:{ i,  4KI,  (^ithmwoml 

Croek,  Inyo  County,  Cal.   iiillierl,  North  Anier.  Fauna,  No.  7,  %V2,  .May  ai,  IMUX 
<Snfma  hwiena  agm^nmHa,  Jonlan  tt  Kvennann,  Piahee  North  and  Mitt.  Anier.,  I,  Sm,  IMHK  ((K-t.  »). 
iMmoagmJtoailat  Jonfam  ft  Rvennann,  American  FSnod  and  (Hinie  Flabea,  201,  ItitiS. 

9.  Salmo  roosevelti  Ercnnanii,  new  s]H>i-ie>. 
Gfdden  Tn»U  of  luUxmo  Crutk;  Jitwitt^u-ft  Trt»ti. 

I  Plate  I.  I 

Head  ZJi  in  IciiLTtli  to  l»;ist>  of  cHUiiiil  fin:  di'ptlt  4;  ryt'  in  licud:  snijiit  '-'A; 
luaxillitry  l.S;  luiiniiiliie  1..);  inlei-url>iutl  H.Ti);  I),  li;  A.  11;  ionge.>t  dorsal  ray  l.h; 
long^tanal  my  l.i);  {lec'toml  1,8;  vmtnil  2.1;  caudal  \oh^  l.H:  baxeof  doi-sal  l.fl; 
ba^eof  anal  ^.C;  least  depth  of  cauda)  peduncle  d.d.  Body  stout.  tiKnlerately  cum- 
pi'f>iscd;  licud  (••Hiic.  nither  lon<f:  snout  Ioii<.':  Jaws  >iiIh'<hi:i1.  nioiitli  laio-e.  sonicwiiat 
obliqui';  maxillary  ion;;  mul  narrow  but  slightly  riirvod,  extending  niucli  lieyond 
orbit;  teeth  well  developed  on  mandible,  maxillary,  palatineN;  front  of  vomer,  and 
on  front  of  tongue,  tlie  latter  in  lw«)  rows;  laiidal  peduncle  very  stout.  Fins  all 
strong  and  well  ilcvclopcd;  origin  of  dorsal  midway  iH'tween  tip  of  snout  and  l>a-i'  of 
caudal  peduncle;  lm.se  of  ventrals  under  niiiidle  of  dorsal;  eaudul  lirond,  strong, 
little  notched  when  fully  spread;  anal  with  its  free  ed|^  Komewhat  falcate.  Scales 
exceedingly  small,  smaller  than  in  any  other  known  s)M>oies  of  trout,  nonimbricated. 
and  scatcely  >liowing  indcss  dry:  there  are  alMiut  ."lO  in  an  «>lilii|ui'  ^-rrii-s  from  front 
of  dorsal  downward  and  baekward  to  lateral  line,  and  4u  from  tin-  iateral  line  down- 
ward and  backward  to  the  bam  of  the  ventrals;  there  are  aliout  20i>  wales  In  the 
lateral  line  14'*  tn  l.iOof  (hem  Iiavin.:  pt)res. 

Color  in  lite,  buik,  top  of  head,  and  upper  jKurt  of  side  very  light  yellowisli 
olive;  middle  of  the  side  from  gill-ojHMiing  to  adipo.se  lin  with  a  broad  bright  ro.sy  liand, 
the  greatest  width  of  which  in  about  equal  to  greatest  diameter  of  orbit;  side  below 
lateral  line  bright  golden  yellow,  fading  below  into  yellowish  white;  belly  with  a 
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brottd  radtniiini  or  il<  <'p  <»ran{r<'  ri  <i  Itiind  from  tlinmt  to  aiial  lin,  th«>  colur  (Ici'jwst 
Ix'tWfon  iH'i  tt»nil  ami  vontiul:  s«uiie  ritl  on  Im'IIv  U'twccii  origin  of  aiiul  and  \m>*f  of 
i-audal:  utiout  lo  roundish  or  Vcrtictill v  <ibIoii^  p:trr-iiinrk««  on  nikldio  of  tiide,  upon 
wbich  appai'^iitly  the  rotty  lateral  liaml  is  MuperimpiMed;  9  of  tlii>s<>  {Nirr-ntarkH  uiv 
on  th<>  riuidHl  pi'diiiiclr  ]«>-tfrior  to  tin*  adipo'^c  (in.  i*  iM'tvvccti  tin-  ;nlipo>c  mul  ilorsal 
tiu»,  '2  under  lhi>  dor.siil,  and  3  anterit>r  Ut  it;  tH-twv«>n  thf  tirst  and  M>cund  large  parr- 
nmrkc  and  mniewliat  helow  thpin  U  a  small  round  npot  of  tho  xame  color,  and  therp 
IM  u  similar  oDi'  lietwoen  th<'  liftli  and  sixth  >>]Hjts:  cheek  and  o{}orcleH  bright  rmy, 
(hI^'ciI  po>ti  riorly  und  In-low  witli  \  i-IIowivh,  jui  olivacoous  tdnti  !i  on  uj)prr  part  of 
check  and  a  >tiiull  Itlack  f>\xtl  on  upper  part  of  opcrcle;  region  al)out  eye  ulivaeeou?< 
yellow.  os|M  «  ially  below:  low«»r  jaw  nwy.  with  wmic  yellowMh.  membrano  botwecn 
THiiii  of  lower  jaw  whitixb.  witbbtit  ro>v  \va>h.  ti|)  of  lower  jaw  olivaceoii>:  mouth 
on  atul  Im>1ow  tont'in-  orsinjj'i'.  \\  liiti~li  t'lscu  ln'i-r;  >iili'  of  raiii!;il  ]i>'iliiiirlc  willi 

ai)out  ^i<>  snuill  roundish  lihu-k  spots,  the>e  most  nmnerous  on  posterior  liulf,  there 
hcin}?  only  3  anterior  to  the  adipo»«  donuil  tin;  rest  of  tmdy  entirely  without  itpotM; 
doiMiI  lin  with  aliout  <'i  irrojrnhir  series  of  stmall  nnindi-li  KIik  k  ~pni-.  I ho^e  toward 
tlie  di-Ial  poftion  laiyc-.!  iomI  '•larkf-t:  ^<'in>nil  coloi-  of  <loi-;il  lin  li^'lit  olixarcons 
yellow,  the  tips  uf  the  anti  iior  rays  with  a  hroiul  margin  of  whitish  orange;  adipa»ie 
dorxal  oliva<«oiiH,  narrowly  bordered  with  blu'k,  and  with  3  Minall  round  black  Kpota; 
caudal  lin  prufuNely  Hpotted  with  hiac  k.  thr  spots  arranged  irregularly  iu  ahoui  s  or 

]li  \t>i'tical  rows;  those  at  the  hase  lilaekest  and  roundest,  those  on  thi'  distal  edije 
w>mewhut  linear,  those  on  the  outer  edges  of  the  lohes  extending  forwanl  onto  the 
domil  and  ventral  lincM  of  the  eaudal  peduncle;  general  eolor  of  caudal  fin  yellowtMh 
and  olivaet'oiis.  the  lower  1oIm>  somewhat  rosy;  pectoral  red.  Mouiewhat  lighter  than 
latenil  liand;  ventral  red<lish.  tlie  anteriftr  rays  edi,'ed  with  \vhite:  anal  redditih  with  a 
little  orange,  the  anterior  half  or  two-thirds  broadly  edgecl  with  white. 

Then>  ih  not  mu«^h  \-ariation  in  4<olor,  except  sueh  mm  ii*  prohably  due  to  difference 
in  age:  the  rosy  lateral  haiul.  the  parr  marks,  and  t!i>  Wroad  rieh  cadtniup)  liand  on 
the  Welly  are  chiiracteristii'.  The  \aiiutioti  in  the  hia<  k  s|K)ts  is  inronsiderahie.  In 
the  2!*  spe<-iniens  whh-h  1  have  examined  eritically  I.'mIo  not  show  any  spots  whatt'ver 
anterior  to  the  adipose  fin,  and  only  2  of  the  remaining  14  Hhow  any  i*\x*t»  anterior 
tothedorwl  fin,  and  tliese  an'  oKsi-nre  and  few  in  numlter.  In  <»ne  large  s|>(M-inien 
there  are  hut  I'J  to  1  t  ^pils  on  tiu'  eandal  pedinn  le:  in  atiotlier  >oinewliaf  smaller 
example  lliero  are  hut  tl  sjhjU*.  The  dorsid,  anal,  antl  ventral  tins  are  invariaidy 
edged  with  brighter  eolor.  The  head  in  the  nialcM  i»  longer  and  more  pointed;  the 
maxillary  is  also  '  i  ji  i  than  in  the  fenades.  When  well  spread  the  eaudal  Hn  is 
usually  slightly  Innate  or  slightly  not4-h«>d.  Imt  in  some  examples  it  is  almost  truneate 
or  Mpiare.  In  aleohol  all  of  the  hright  eolornsuon  fade,  the  jmrr-murks,  hiaek  spots, 
and  pale  edgeM  to  the  dorsal,  anal,  and  ventral  fiuM  perxiitttng.  The  general  ralor  of 
the  Ixidy  then  heeoMies  a  dirty  yellow  ish  w  hite  or  in  some  Hpociinens  brownitih.  In 
Mouie  eu8es  the  inirr-nnirks  almost  wholly  dlMapiMMir. 

The  tyiw  sptx'iiuenof  this*  HpccieM  is  No.  .WtMU,  I'.  S.  Nat.  iMus.  Coiypes  aiv 
No.  IT.  S.  N'at  Mmt..  No.  1S51,  Bureau  of  Fiaherieti,  and  No.  Stanfoi-d 

University.  If  ^'■ive>  nie  <.Meat  jjleasnri'  to  name  this  superh  front  for  Theodore 
lioutievelt,  iu  reeognition  of  his  active  intt^rest  in  tish  auid  game  protection. 
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ThiH  iM  the  niOHt  beautiful  of  all  the  trouts;  the  lirilliancy  and  riclineits  of 

(•(ilnnitinii  i>  rmt  i'i|u:il<'(l  in  otiici-  known  >]»('cii's;  the  <Ii'li'':il<'  ^.••nMi'ii  c  of  tlif 
hcuU,  Iwi'k,  aiul  upper  purt  of  tlu*  sitlr,  the  clt'ur  ){ol(lt*u  ^elluw  aloii^  iind  Inflow  the 
lateral  line,  and  the  marvelouKly  rich  cadniium  of  t\w  under  parts  fully  ontttlo  thin 
ripecicN  to  lie  kuowm  aliove  all  others  its  fAf  fifoldeii  trout.  In  form  it  is  no  le.<s 
li<  ;nitiful:  ils  lim<>i  afe  pcrfi  i  l.  t lie  tin-  hir^T  and  wi'Il  itroportionrd.  ;ui«l  tiie  i-au<lal 
|Krduncii'  >(rong;  ull  tittiu;;  it  iitluiiniUly  f«ir  life  in  the  lurtmleut  waterN  in  which  it 
dwellM.  It  iitaiMnall  Hxh,  however.  The  lar^st  example  collected  hy  uh  wax  Hi 
inche!*  in  total  length  and  the  heaviest  one  wei^ln"!  i<'  ounces.  It  im  probable  that  it 
nev<-r  uttuiii-'  a  j^reater  lenj^h  than  14  Inchett  ora  weightof  more  than  a  pound  in  Vol> 
eauo  I'n-ek. 

The  pfoUion  trtnit  ik  native  to  Volcano  Creek  alone,  and  iMx-urK  throuf^hout  the 

entire  len);th  of  that  stream.  We  caught  speclMiensat  varioUit  place>  from  above  the 
tunnel  to  lielow  the  lowenncwt  of  the  seiitw  of  falU  near  the  month,  and  it  wa-  -i  i  ii 
in  ull  iiuituhle  plaees  from  the  tunnel  tu  the  headwaters  ahove  N  olcano  Mi-adows, 
wher<^  the  elevation  is  more  than  10,0<n>  feet.  Although  the  liMh  rum  down  Volcano 
Creek  even  to  liclow  the  lowest  fall>.  it  apitari-ntly  dm>!4  not  vcntuie  out  into  Kern 
Uiver:  no  example^  were  seen  ihi  ie.  It  i>  a  cit  i  k  ti^li  and  appears  lo  lieep  within 
the  (HTuliiu'  enviroiuuenl  of  the  small  stream.  Altliou^h  we  ohtnineil  a  .s|M>cinu-n  at 
the  foot  of  the  fintt  folln,  it  in  doulitf  ul  whether  many  individualn  venture  so  far  down. 

Trout  are  abundant  in  Volcano  Creek:  every  |)ool  al  the  foot  of  a  fall  or  lielow 
a  cascade  or  nipid  was  -nre  to  contain  a  mimher  »»f  them,  and  others  were  s«'en  on 
the  ritlles  aind  umU-r  liie  protecting  l»ank.».  Thev  were  most  numerous  ultove  the 
tunnel,  prolwbly  liccauHe  fewer  touritits  visit  that  portion  of  the  Mtreain.  The  litih 
there,  how(>ver,  were  usnally  small.  The  largext,  lincKt  oxaniplea  were  Keen  between 
the  luttnral  ln'id<,'e  and  the  lower  fall-. 

As  a  j^nu'  lish  the  golden  tront  is  one  of  the  iM'st.  It  will  rise  to  any  kind  tif 
lure,  including  the  artificial  fly.  and  at  any  time  of  day.  A  No.  lU  fly  is  large  enough, 
IMMhajf-^  too  huge;  No.  12  or  even  <mallcr  i-  mnch  iH  tti'f.  In  the  mornin;;  and  aj^ain 
in  the  evening  it  would  take  the  lly  with  a  rn.sh  and  make  a  good  tight,  jmnping 
fr(*quenlly  when  perniitt^'il  to  do  Mt;  during  the  middle  of  the  duy  it  ittsc  more 
delilieratcly  and  could  MometimeM  lie  tempted  only  with  grasshop|M>rs.  It  ii*  a  linh 
that  doc-H  not  give  up  -oon  hut  continue-,  tlif  li'/lit.  It-  unn>ual  Itnadth  of  fins 
and  MtnMigih  of  caudal  |H-dun<-le.  togelht>r  with  the  Inrlntlenl  water  in  whieh  it  dwells, 
enable  it  to  uuikc  a  light  e(|ualing  that  offered  by  many  a  larger  trout. 

Although  now  almndant  the  golden  trout  can  not  long  reuuiin  so  unlcM.<4  affoi'de<l 
some  prot4>ctiou.  The  attnM'ti\ 'mic^-.  of  tlic  Kcni  iJivcr  n-i.'-inn  Ix'cau-c  of  its  M-eiiic 
lieauiy  is  sure  to  appeal  mure  and  more  to  tourists  every  year.  Practically  the 
entiiH>  length  of  Volcano  Creek  ha  enfuhr  accotsible  from  the  trail  from  Kern  Kiver 
to  Mount  Whitney,  and  that  |)ortion  alKive  (he  tunnel  i>i«*oveml  by  the  trail  fi«>m 
the  east  -idc  of  tlir  di\  idc.  A-  :i  mattci"  of  fact  one  ♦•an  in  o?h-  day  tnivcl  t!ii'  cnlirc 
Icugtli  of  the  creek  atul  have  time  lu  st<»p  fre«|ucntly  to  dmp  a  tly  into  the  ^hm>I.s 
which  he  passeii.  The  trout  arc  readily  found  and  are  ea>ily  <  ai)tur-e<|,  as  they  are  im> 
voracious  and  riue  to  tlie  lure  ho  readily.  Two  year-  ago  the  uiciuIk  i  >  (»f  the  Sierra 
Club  and  olhcrx  a(vom)ianying  them  on  their  annual  outing  to  Motuit  Whitney  are 
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mid  to  hnvo  taken  600  or  7(10  tnmt  from  Volcano  Creek  in  one  day.'  During  the 

time  our  piirty  was  on  Volcano  Creek  thrco  t<>  Hvp  otlii'i-  |«ir(ii's  were  campinj;  at 
diircroiit  pliKM's  uloii<r  itsfourso.  Eiuli  of  tli<>-i>  purtic-.  ( oiitaint-d  two  to  ton  peiNons, 
uiid  tliey  all  deiKMuU'd  rliitdy  ou  tlio  rn  i  k  lor  llioir  iiu-ul.  How  iiiuiiy  tmiit  wore 
taken  daily  there  Is  no  moans  of  knowing,  Init  the  number  mu»t  have  tieen  very  large. 
One  party  of  three  acknowledged  that  they  ate  65  one  day  for  supper. 

KKCOHnrRNDATIONM  FOB  THE  PROTECmON  OP  THK  IMLOBM  TROCT. 

Provi)<iuii  for  the  protwlioii  and  pn'MTvation  uf  the  gt»ldun  trout  should  proi-eed 
along  two  Une»s  viz:  Through  fiith-cnltural  oporationM  and  by  imposing  rctftritTtionit 

on  its  captiire. 

Artij'ciiil  j'rn/Htgniloii. — The  goldi'ti  trout  i-  u  haixly  tish  and  stands  tnuispurtu- 
tion  well,  as  shown  by  the  following  stat<<nieiit  uf  Mr.  Chas.  A.  Vogel^simg,  chief 
deputy  of  the  California  fish  oonunimion:  * 

Some  y«in<  av'i' i^n''  .I'lhiiMtii,  uf  X'isalia,  linm^lit  4low'n  mmif  H|i«u-iiin'nf<  nf  piliU-ii  trout,  Imt 
not  lieinK  UiorcHiKitly  faiiiilmr  with  tliu  bwt  iiicUioilit  t«i  fullow  in  tnnspurtiut;  tlivm  lu*  luot  about  foor- 
ltflh»  of  the  iiuinli«>r.  Hio  rpmaimlor  were  plaomf  in  onr  NiMon  hitchoiy,  where  we  kept  them  for 

|(ni)iiih|yeight  liionth^,  Mini  uliiTc  « <•  cxiHt'tol  t<>  t.iki- <|ia«  ii  frmii  thciii. '"nt  ;ii)  ar.i<lciit  tu  uiir  wiiter 
Mi|i|tly  v*iA  lilt  tlitx-  li.^li.  U')'  tluM  i-oiiiiiiK  fiiiiMiifr  to  t^iuX  uiic  <>(  our  exptTii'iiceil  iik'Ii  into  tlie 
Whitney  ('reck  n-uion  to  cmIIoi  I  us  many  four-inch  to  nix-ineh  trout M  we  can,  tnnaport  them  to  Sis- 
■on,  nml  |ila«-e  theiu  in  our  hat4-h<-ry  |M>n<lfl  tu  )je  nsetl  ws  breeders. 

In  tin*  spriiiir  "t"  I'.tnri  Mr.  Karl  L.  Morii-.  of  Stanford  University,  visited  Cot- 
tonwood Creel\  und  caught  with  h<H>k  and  line  and  r^inu  5i)  trout,  whieh  he  took 
without  loHM  to  San  FRinoisco,  where  they  were  exhibited  for  several  weeks  at  the 
Expi'^iti'iii  "f  tlu'  Paeilie  Fish  and  (Janie  .\s.s(M-intion.  They  \s<'re  then  transferred 
witluMil  a  fatality  to  the  Sisson  li!it<'liery.  where  they  will  lie  propai,nite<l  ()\  the 
California  (i-h  eoiutuission.  This  is  the  South  Fork  of  Kern  trout,  but  it  is  probably 
no  more  hardy  than  the  Volcano  Creek  Mpptnra. 

In  llrlay,  1JH)6,  the  I'nited  .Stales  Bureau  of  Fisheries  attempted  to  estiihlish  a 
tcniiJorary  station  on  Voleano  Creek  f<ir  the  piirjiose  of  takino-  ihc  e^'fjs  of  the  <,'olden 
trout.  It  wa'*  found  that  the  spawning  si>a.s«)n  wa.s  pnictically  over  before  the  station 
could  be  installed,  and  the  matter  was  imstponed  temporarily.  A  number  of  fish 
Wi  re  captured.  Imwever.  and  earried  ]>raetieally  without  Ios.s  on  pick  anitnals 
to  Lone  I'nie,  whence  they  were  shipped  in  eare  of  a  special  messenger  to  the  Ix'wis 
and  Clark  Expasition  at  Portland.  Through  a  uiistiap,  however,  the  entire  lot  was 
loKt  en  route. 

Although  the  elforts  thus  far  made  lia\  not  |)r()ve<l  successful,  it  is  not  believed 
that  any  real  diftieultics  exi.Ht  to  prevent  the  carrying  of  trout  from  Volcano  Creek 
to  one  or  more  of  the  trout  hatcheries  of  the  Bureau,  and  It  is  hoped  that  another 
effort  may  soon  lie  made.  If  a  number  of  ti«h  ran  once  be  gotten  to  one  of  the 
hateheni  -  it  wdl  lie  i  !i>.v  to  pn )paji.'-nte  the  species  artilii-ially. 

TIkm'c  are  many  .small  muunUiin  stretnus  in  the  Western  SUUcs  where  thi»«  iiab 
would  certainly  thn%'e.  It  should  also  lie  tried  in  certain  sifcreania  in  the  East.  A 
small,  clear  stream,  with  low  temperature  and  fine  gravelly  bottom,  preferably  of 

«  M'liilil  Whllm-y  Clul.  -I..iirii„l  V-,  1  v..  t.  M«y.  l'.«u.  |t  \\K 
» iu  a  teller  la  Hr.  Jolin  UnMli-r.  <litu-a  Nvv vinU-r  30.  IWH. 
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f^iunite,  hi  teoominended.  It  would  tie  «xttvmely  intorestiniir  to  try  the  species  in 
Neveral  streams riuI  note  liic  i  tlVctdof  die  new  environment.  The  |>(>s>il>ilitv  of  add- 
iiij^  >url)  !in  attnicti\c  ti-li  to  Ihf  sf  ti';ini>  uf  nthrf  >t:it<'<  wfW  woitli  n  scrii)Us  cITort, 
It  is  also  ile.Hirublu  tu  cistublUh  u  leiuponiry  lmU'h«-ry  on  \'olaiiiu  Cm'k  wlieru  cgg^ 
may     taken  and  eyed  for  shipment. 

Aiiotlier  tiling'  that  should  he  taken  up  at  once,  prefi  iulil v  l»y  the  Califoriihi 
tish  coiniiii'-sioii.  i.>.  th»'  -tucking'  of  lijirnMi  waters  in  the  Keni  liivi-r  rf;,'ioii.  As 
stated  elsewheiv  in  this  report,  there  arc  nmn^'  small  .streams  and  iake.x  of  the 
Houthom  High  Siemw  that  are  entirely  without  fish  of  any  kind,  nlthotiffb  certainly 
wkII  suited  to  trout.  Among  thc-w  kuiv  Im'  mentioned  llork  CitM-k,  Guyol  Creek, 
Whitney  Cnck  riiul  thi>  lakes  at  its  head,  and  inariv  otln-t--.  To  .stock  these  wateiV 
l>y  transplanting  from  Volcano  Creek  would  he  a  very  ea.sy  matter. 

PmttetiuH. — As  already  stated,  it  is  only  a  question  of  time,  a  very  few  years  at 
nuKst.  when  the  golden  trout  of  Volcano  Creek  will  become  practically  ext«nniiiatod 
unlci!>.s  it  receives  some  ])roteftion. 

In  order  that  adequate  i>n>teetion  Ix'  secured,  it  is  reujinmended  that  the  limits 
of  the  Mount  Whitney  Military  Keservation  he  extended  so  as  to  include  the  whole 
of  Volcano  ('reek.  This  can  he  done  l»y  e.vtendinj;  the  eastern  Itotindary  fitmi  the 
|Hesent  southern  lM»undary  aloni;  the  nieiidiiin  of  MS  lo'  to  its  intersection  with 
the  {Kirullel  of  'Mi  thence  west  «»n  that  parallel  to  Kern  Kiver,  which  should  he 
•  made  the  wastern  tmundary.  The  northern  Imundary  should  be  extended  W(«stward 
t«>  the  main  fork  of  Kern  River.  This  would  include  all  of  Volcano  Creek,  the  Iiead- 
wat<'rs  of  C(»ttoiiwood  Creek,  and  S<»uth  Fork  of  the  Kern,  as  well  as  all  «d'  Uin  k 
Creek  and  Whitney  Creek.  When  the  lioundaries  have  been  tlnis  extended,  tishin^ 
within  the  limits  of  the  reservation  should  be  alisolutely  prohibited  for  three  years, 
after  which  it  mij^ht  t>e  permitted  under  certain  restrictions.  These  restrictions 
should  provide  a  mininuuu  si/.e,  limit  the  numt>er  that  may  be  etiiight,  and  prohibit 
hII  tlshing  during  the  .sjKiwning  .nea-soa. 

With  such  iv.gulations  as  these,  together  with  the  lisliHMiltural  operations  sug- 
gested, it  is  iieiicved  the  ^roMen  trout  will  cont iniu^  an  abundant  lisli  and  remain  one 
of  the  great  uttraction.s  of  this  intcn;.stin<r  re<rion. 

ID.  Sabno  Shasta  Jordan.   Shatfa  Tn*ut;  Rahthuw  Trwtt. 

This  is  the  common  rainl>ow  trout  of  tish  culturi.sts,  which  ha.^  )HM>n  intixidnved 
into  manv  difTcrenI  waters  in  southern  (  ■aliforiiia.  Specimens  of  a  trout  which  we 
provisionally  id«"ntif\  wiih  this  .sjx-'cies  were  obUiined  at  the  followinji:  places:  .South 
Fork  of  Kawcah  Kiver  4  miles  above  Threerivcrs,  and  at  Alles's  ranch  aliout  4  miles 
farther  up:  Middle  Fork  of  Tulo  Kiver  in  its  headwaters;  Middle  Fork  of  Kaweah 
River  just  below  the  new  |)ower  hons»'.  or  al)«>ut  1.5  miles  lM»hnv  the  mouth  of  the 
Ka.st  K<»rk;  aiul  in  Marlde  Fork  of  Kuweah  alK)ve  the  bridge  on  the  roa<l  totheCinmt 
ForcNt. 

'fhe  followin«r  life-color  not««s  were  made  by  Dr.  Jenkins  on  specimeus  obtained 
by  him  from  Marble  l-'ork: 

.Specimen  1'':  Dark  olivaceous  above  to  white  on  Isdly;  no  sign  of  color  band  on 
belly;  color  band  on  side  hnck  red,  narrow,  brightest  in  center  of  Ixxly  and  indis- 
tinct at  the  extremities;  opercle  and  prebperole  indistinct  reddish,  also  marks  on 
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throat  light  ycUowMh.  not  ooospicuoas;  IxMly  covered  with  mimy  rather  large  apota 

whii'h  oxNmkI  noai  ly  to  Ix-lly;  dorsjil  witli  Hark  spofs  irrccrularly  plact-rh  tips  of  iiUoiif 
first  <!  rays  yrllowi>li  white;  ciiudul  sjH)tted  irregulHrly;  |>»'ct<>nil  duskj,  with  outer 
portions  Hhowing  yellow;  rentralM  pinkiMh,  with  anterior  margin  white;  anal  reddimh, 
tips  of  alnrnt  5  anterior  rays  white. 

SiM'riiiu'r)  (J :  Like  iiii'ci  diiijr,  rxccjit  iiiiicli  li^^litoi'  in  ^'cniMul  culor:  color  Idiiid 
very  faint;  marks  on  tlirojit  almost  ubsulrte;  pTtoral  pule  yellowish;  ventruis  pinkish 
with  white  tip«;  anal  diuky,  faint  pink,  with  mar;r{n<'^  white:  fi|iotM  on  donal  sli);ht, 
show  of  whih'  on  tips. 

Spci  iiiii'ii  11.  Siinilnr  to  ]>r('i  <Mlin<;  in  lij;htn<'sM  of  rnlor.  Ikmiij,'  li^ht  {,'niy:  s|)ots 
OH  IkmIv,  top,  ami  sitk-s  numerous  and  dislinet;  color  lnund  on  side  of  body  and  t-olor 
on  operck>i<  reiy  indistinct;  throat  mark  not  distinguishable. 

Spi^einien  I:  Li<rht  ^^ray  spots  numerous,  small — few  1h>Iow  lateral  line;  ruddiah 
band.  (In-oat  marks,  and  color  on  opr-n  lcs  distinct:  Hn>  as  in  the  pnccdiiip'. 

S(H'eimen  .J:  Light  gmy,  passiug  to  white  on  lower  side.s  and  belly;  reddish  imnd 
evident,  but  indistinct  in  extent;  rcddioh  on  opercles;  throat  markti  conspicuous, 
reddish  orange:  no  s|M>ts  on  ImkIv:  spot^  on  dorsal,  but  few  on  caudal;  ]M>etoral  ftaat 
yellowi-h:  vcntrnls  pinkish  with  white  tips;  unal  faintly  diuky  with  white  ttpa. 

Specimen  K:  Similar  to  altovc.  but  with  few  .spot>i. 

Six  examploM  taken  from  the  South  Fork  above  Tlireerivers  were  in  alcohol  pro- 
fUHcly  s|)<>tled  on  the  caudal  ]M<duncle.  on  siile  above  lateral  line,  and  usually  on  top 
of  head  with  small  irregular  stellate  hlurk  spots.  <pnto  different  in  shape  from  those 
founcl  on  the  trout  from  tHMith  Fork  Meadows.  The  Threerivers  trout  also  seem  to 
have  a  shorti^r  head.   Their  life  color  was  quite  different,  being  much  lew  brilliant. 

An  cxam|>1e  <  unL;lit  at  .Vlles's  iiinch  sluiwed  side  u  ith  a  broad  red  or  rt)sy  iKni  i; 
opercli»  rosy;  back  and  side  al)ovc  lateral  line  ])r(ifuscly  and  «'losely  .spotted;  few 
spo(j4  on  .side  below  latvi-al  line;  nine  parr-marks;  dorsal  with  many  round  black, 
spots,  the  anterior  edge  of  An  rosy;  pectoral  3'ellowi8h;  ventral  and  anal  doll  red, 
edged  with  white;  no  ivd  on  throat.  Tw<>lve  other  trout  wen*  obtuimHl  at  this  ])lace. 
They  ninge<l  in  length  from  .">..■)  to  S  inches  and  agreed  essentially  in  colors.  Must  of 
them  were  somewhat  silvery,  but  all  .showed  the  rosy  lateral  lund,  the  {mrr-marks, 
and  the  white  or  yellowish  tips  to  the  dorsal,  anal,  and  ventral  fins. 

Kxainples  taken  l»y  l*rofcss(»r  ( ireen  in  Middle  Tule  weie  (lcscril»ed  as  follows: 
liiick  dark  olivaceims  or  l>luish;  l»ack  and  side  covered  with  ratluT  large  roundish 
blai-k  spots,  few  and  smull  in  front  of  dorsal;  spots  on  .side  extending  to  Ix'lly  on 
nearly  all;  median  line  of  side  with  a  narrow  liand  of  light  brick-red  (not  so  bright 
nor  so  wide  as  in  Stnla  Creek  fish)  from  mid<lle  of  pectoiiil  to  middle  of  anal,  some- 
times further  Uick;  cheek  with  dusky  bra.s.sy;  o|)erelc  ml  above,  i)aler  below,  with 
dusky  wash;  lielly  whit«>,  Mjuietinies  dirty  white,  no  orange  or  rod;  iN'ctoral  yellow- 
ish; ventral  dusky  yellow,  edged  with  white;  dorsal  same  as  hack,  with  8  or  4  rows 
of  spots,  anterior  distal  edge  creamy  white  with  some  orange;  margin  bla<  k;  caudal 
with  fewer  .siMit.s  than  South  Fork  of  Kawinih  trout:  amd  palo,  with  a  few  .small  spots 
on  base:  white-edged;  adipose  fin  margined  with  black. 

Another  cxam]>le  8. 2.0  inches  long  was  described  as  follows:  Spots  on  caudal  same 
as  dorsni:  no  red  <>n  Iowim' jaw  :  Motchesof  immature  trout  plain;  anterior  half  of 
dorsal  edged  with  yellowish  white;  first  ray  and  tips  of  3  or  4  auti;rior  my.s  of  tins 


Digitized  by  Google 


8S 


BULLETIV  OK  THE  BURBAtr  Or  rWHBRIKS. 


mai^inod  with  white;  pectoral  yellowish;  anterior  half  of  ventral  and  anal  finx  rod- 
dish;  »dip«>so  rin  TDnr^iiiod  with  black:  side  not  silvon'  except  in  i«nuill  iii<livi>Iiials,  hut 
iiTeijnIurly  liIotduMl  with  tolor  siiniliirto  iiiiniiiliiri' markings;  luti'nil  lumd  not  coii- 
tinuuus,  liut  l>roki>ii  by  l>li»tt-lic>  on  itiiiiititurtM'MunpIo  and  not  extt'iidiiig  to  niiultil 
or  to  obcek;  color  of  hand  lif^ht  hric'k  red,  lighter  red  on  chrtckt). 

In  ttU!olM>l  these  trout  oloticly  i-i  sciuble  thoNe  from  S(>iiili  K<>i-k  Meadow^.  Tlu- 
-iwits.  Iiowcvor,  appoiir  to  Ik*  i-atln  r  lai  jrcr  and  I<'s>  ri'<fuliir  in  fnnii.  Tin  y  liillcr 
(lum  the  Tlim'rivur.s  trout  in  Iwing  (iet  idcdly  mure  s|>ottfd  brlow  tht;  lutorul  hne; 
the  spots,  however,  are  of  the  Name  shapt^  in  those  two  frrou|i8.  In  life  those  Tule 
trout  rt'scniblcd  the  South  FurU  Meadow  tiniil  in  tln  ir  briirht  i  olnrMticin,  Init  it  waj» 
notin-d  then  that  Ih*-  l»hirk  s|Mit>  wcri'  ditli  n  nl  in  shiipc.  Ttic  .1  cxaiuplo  rau^dit  in 
Middle  Tulc  nui^i-d  from  ii.l^t  to  !*  incht-s  in  total  li-ngtli,  and  (.-Iom-Iv  rcNeuililc  thusit 
taken  in  Middle  Fork  of  Kaweah  ahove  ThreeriverH. 

11.  Salmo  clarkii  Kicliardson.     Cnf-thiiMit  Trtmt. 

Four  sjH'ciinon.s  obtttintil  fi»)iu  Marble  Fork,  oiie-hult'  mile  above  the  bridge  on 
the  road  to  the  (iiant  Forest.,  are  evidently*  intmdnced  fish  and  are  referred  to  the 
aliove  apccles.    Tlie  followinj,'  t-olor  note-i  ar<>  furnisliod  by  Dr,  »Ionkin-: 

S|io<-iMien  H:  Lenj.'th.  l:i.i'.">  inches.  Hody  <l:nk.  olivaceous  dusky;  Ixdly  dirt\ 
whiti.%  with  a  .show  of  yellow  in  pluees;  .sides  dull  c«tpjx'iy  red,  no  distinct  liand; 
lower  part  of  side  rellowish;  operelo  and  preopercle  dull  «'Opper>'  red:  few  spots  on 
tlie  anterior  part  of  IkxIv,  these  few  In-inir  contined  to  top  of  liead,  a  very  few  io 
front  of  dor-^al;  spots  on  r-audal  peduncle  and  in  the  space  between  the  adiiH>sc  and 
dorsiil  tins;  dorsal  with  4  or  row.s  of  .s]M)Ls  witii  a  black  outer  margin,  no  white  tip.s; 
caudal  with  about  5  transverse  rows  of  black  spots;  pectorals,  ventrali*,  and  anal 
dn-ky:  :tnteri<u-  tips  of  ventrals  white;  conspicuous  coppery  orange  hand  on  each 
side  of  throat  (cut  throat  mark). 

S|M>cimen  C;  In  compari.«M>n  with  above,  general  color  light4-r.  the  reddish  color 
of  sides  indistinct  and  narrow;  sides  of  head  indistinct  reddish;  Imnds  on  throat  ooa> 
.«piruous  oran<:e:  spots  on  >KMiy  niii<-h  more  nmu«'rous,  extending  from  dorsal  to  tip 
of  snout;  a  few  on  the  .sides:  tins  like  the  pn-ceding. 

8jM>cimeii  D:  Lighter  than  C,  otherwise  siniilur,  except  that  reddish  c<ilor  on  sides  , 
of  head  is  more  noticeable;  marka  preftent  on  throat,  but  not  so  conspicuous  as  in  C. 

Specimen  K:  Similar  to  I>,  marking  on  throat  conspicuous. 

INTRODUCTION  OP  TROUT  INTO  STREAMS  OP  THE  SOUTHERN  HIGH  SIERRAS. 

During  the  last  twenty-fi%'e  or  thirty  years  commendable  interest  and  activity 
hai'O  lieen  shown  by  the  citizens  of  Tulare  t'oiuity  in  conservini:  the  supplv  ■if  food, 
and  giuno  tishes  of  their  |)ortion  of  the  state.  This  activ  ity  ha^  manifested  il>elf  in 
securing  consigmuent.s  of  trout  and  other  .species  from  the  state  aixl  fk'ileral  govern- 
ments and  in  transplanting  native  trout  to  barren  waters.  This  excellent  work  has 
been  luouj;ht  about  through  various  agencies.  In  the  first  place,  a  nmclier.  observing 
that  certain  streams,  apparently  well  suited  to  trout,  were  wholly  w  itliout  lishes  of  any 
kind,  woidd  midertuke  to  stock  tbo  barren  ^^treaiii  by  trun.splanting  trout  from  .some 
near-by  waters.  The  ci(uipment  for  the  work,  though  usually  quite  primitive— prob- 
ably consisting  merely  of  a  tin  can,  a  coffeepot,  or  bucket— was  often  adequate,  and 
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the  trarwplantingr  wax  micoeffif  ully  ancomplished.  Mr.  John  Broder,  of  Bedstone  Burk) 

has  hocn  vci  y  acJivi'  in  r^torkiiij;  Imrron  waters  of  this  ro^'ion.  :in'!  1h>  informs  mo  that 
to  liis  kno\v  I('<l|r«'  tlic  followiiij,'  *.treatns  havp  boon  stockcti  with  tnmt  in  rccoiit  years: 
E&st  Fork  of  Ku\v«-ah  tliroughuul  it.s  entire  leiigLh  and  including  i^everal  of  the 
small  tribtttaries  at  U«  headwaterx;  Cliff  Creek,  tributary  to  Middle  Fork  of  Kaweab, 
just  north  of  MituMul  Kinjr;  Wolverton  ('n«ek,  trilmtarv  to  >rarhli>  Fork  of  Kaweah 
at  iiortii  edi^i-  of  tht-  (iiant  Forest;  Wivr  Arroyo,  tributary  to  Kern  Kiver,  stocked  by 
Edward  Hurlburt  from  tlic  Litlle  Kern;  llattlesnake  Creek,  tributary  to  Kern  River, 
stocked  by  Mr.  Broder  from  the  Little  Kern,  the  remiH  not  known;  Shotinin  Creek, 
one  of  the  headwaters  {)f  the  Little  Kern;  Nine  Mih>  Cnvk,  mii  (•!i--fi  iii  tritnit.iry  of 
Kern  Kiver  which  it  joins  Im-Iow  Kern  Lake,  was  storked  from  Kern  Kiver  in  l!Sl»7 
by  Mr.  Hroder  near  the  Hot  Springs;  South  Fork  of  Kaweah  at  South  Fork 
Meadow8  MOUth  of  Sand  Meadow  with  trout  from  Soda  Creek  at  Quinns  Horse  Gamik 
Thf  hi>t()i  v  of  the  int nxhu'tion  of  trout  into  ( "of tmnvooil  ( 'n-i-k  the  sulise- 
quent  description  of  the  sjM'cies  is  interesting  and  should  be  made  a  matter  of  record. 
Cottonwood  Creek  whs  ori}rinally  witliout  trout  of  any  kind.  Deoiring  to  learn  the 
facts  concerning  the  introduction  of  the  tiHh  into  this  stream  1  interviewed  or  wrote  to 
a  number  of  iifenth'men  who  wt'n>  >uj)|K)sed  to  possess  information  Ix  iiriiii.'"  upon  the 
tsanHaction.  In  response  to  my  letters  >e\fnit  i-epliess  were  received.  Judge  A.  C. 
Haney,  of  Lone  Pine,  Inyo  County,  Cal.,  gave  a  full  acooantof  the  transplanting. 
Ho  says: 

Till-  K<>l<ii'ii  :r  !•  Wi  n-  ititiftlit  in  South  F(irk  of  Kt^m  UivtT  iei  a  liltlt'  ^In-aiii  in  Mulky  Meadow, 
just  where  tiie  iliM-kcU  trail  entcra  the  uwaduw.  Ther  weru  caught  with  hook  anil  hne  by  8.  V. 
Stevenn,  A.  C.  Steveiw,  and  Tfaonum  Oeotge.  Thirteen  IMi  were  rauaht  anri  flarrietl  tn  a  coffee  pot 

over  the  IliM'ken  tmil  :iui\  init  in  ('(ittciiiuonil  ('ri'<'k  hImhiI  a  rtiile  alioxc  the  Stf\  cri'^  y:iwniill,  at  a  plact; 
known  a-  iIh-  ■"Tuni  Williainf  l»ri(ij;i'."  One  ilie*!  in  trannil.  This  «!ix,  I  iliiiik,  in  .Inly,  IH7H.  The 
iliHtatiii'  fpini  (tie  ]>la<'e  in  Mulky  Meadow  where  ihe  llnh  were  <il)tHitar«i  lo  the  Tom  WilliutuM  bridge 
it4  abuut  m  to  4  mike.  Th«re  ww  no  poedble  way  ibr  fisti  frum  Vuicano  Creek  tw  Ket  into  the  walera 
iif  Mulky  Meadow  at  that  time.  I  have  heard  lately  that  fish  from  Volmno  OnH>k  hail  Ihh-u  i>ut  in 
CottiinwiMMl  i'nxk  many  yean  beion by  a  imui  liy  the  name  of  Nebxm;  if  sn,  they  ili<l  tint  Hve,  ffir  I 
have  liahcd  in  these  mountain  atrMma  tinm  187U.  In  1M79  Mr.  Ste%'ens  and  1  tcMik  a  nice  Htring  of  fish 
from  Cottonwood  Creek,  whirh  showed  that  they  did  well;  they  wcmld  averai^  altout  8  inches  lonir. 
I  am  positive  no  fish  W«'re  ever  (ml  iti  fr>iiii  Kini;~  Hiver,  iis  ha."  Iweii  i-laiiiieil  liy  some.  In  is'.tO  i  18'tl ) 
Mr.  v..  II.  IvlwardK,  M.  Ilami,  J.  IC.  Moffet,  an<l  a  man  namtxl  ('■lok  Innieil  a  iiltje  stream  of  the  Cot- 
lonwiMMl  Creek  antl  ntiight  |>erhaiie  100  fi><h  and  took  them  aKont  I'l  miles  to  ('ottoii\M>o<l  Lakes. 
When  Uwy  arrived  at  the  laken  quite  a  ntunljer  of  Uie  Ash  werv  dead.  I'erliapa  oO  lived  and  aiiiMrvntly 
lift\-e  dono  well.  They  umw  very  lan.'R  in  the  lakefi;  some  have  been  taken  that  weigh  over  5  [Kinnda. 
T!ir\  are  In  antic-  .itel  very  I'at,  Imt  our  li»!i  Ian  iloes  not  ipiile  lit  the  rei|iiirementSof  thegoldeti  trout. 
X  great  many  tinli  are  taken  on  the  ritllef  lietweeii  the  lakiw  in  May  ami  June,  at  the  height  i>f  the 
spawning  season,  which  aiiaald  not  he  done.  The  altitude  of  the  lakes  is  about  10,000  feet,  which 
tnak-'s'  their  season  diort  Tfaey  are  very  prolific.  I  have  taken  them  in  the  bitter  part  of  Angost 
with  spawn. 

Mr.  (ieorge  W.  Stewart,  president  of  the  Tulare  County  FLih  and  Gante  League, 
gives  the  following  information  under  date  of  October  US,  1904: 

I  have  Iwen  informeil  ami  have  for  H'\eral  yearn  U-en  uiiiler  the  imprej^pion  that  Mr.  K.  11. 
Kdwardit,  of  Lone  Hoc,  Inyu  County,  Oal.,  tuid  planted  golden  trout  in  Cottonwood  CYeek.  1  recently 
wfote  him  for  full  information  ooneeraing  the  matter— the  dale  and  plam  where  planted  and  the 

gtteam  from  wliirli  the  (ish  plan  If  I  \\ .  |  i  i  lir. .  1  I  urn  in  receipt  of  the  following:  from  Mr.  I'Mwards: 
"Oottuuwoud  Creek  wm  t-tockod  by  Colonel  Sti'\  eiir>,  Tlumiaw  (.uH)t)(e,  lUid  A.  C.  8teveiw  in  lH7(i  with 
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fieli  biviight  fruui  Mulky  Creek,  a  ljnuK;h  of  the  Smtix  Fork  o(  KeriiKiver,  wbicli  ruiw  tlirouffh  Malky 
McodowR.  The  two  laken  above  the  falls  at  the  North  Fork  of  Onttonwnpd  Creek  were  etocked  fonr- 

tti'ii  yt-arwajfo  (in  IKiM)  liy  M.  1'.  Huinl,  K.  II.  l-MwurtlH,  Maniicl  Silva,  Jaiiio  Mi>ffflt,  ami  a  iiiimiiUt 
of  a  government  wientitif  ex|ie)lition  "  that  waa  here  at  that  time.  Thtwu  linh  wm;  takcu  frum  a  Mitall 
ttibotaiy  of  CMlonwood  Cnek  below  the  bite." 

These  two  aooounts  agree  perfectly  in  all  ei«)ential  reMpeels,  and  it  niay  therefore 
Im>  rcpirdcd  m*  established  that  Cottonwtxxl  Creok  wax  ^tucked  in  1876  by  MeasTM. 

A.  V.  StovoiKs,  S.  V.  Stevens,  and  Thoiims  (leoriT''  with  trout  (  Snf nm  niiiiii-hunit.i^  from 
Midky  Creek,  u  Miiiali  tributary  of  the  Soutit  Fork  of  the  Kern;  that  the  C'uttoiiwoixl 
lakes  were  stocked  in  1891  by  Messrs.  M.  P.  Hand,  E.  H.  Edwards,  Manuel  Silva, 
James  Moifett,  and  B.  II.  Duti  h(M'  with  trout  from  Cottonwood  Creek;  and  that  no 
other  plutits  liHv<*  Ihmmi  iiukIi-  in  that  creek  or  it.-*  tuanche.'i. 

Nelson  Creek,  a  small  trihutary  of  Middle  Fork  of  Tule  liiver,  was  stocked  in 
1897  or  1898  by  Mr.  J.  M.  Nelnon,  of  Daunt,  Tulare  County,  with  trout  from  Vtrf- 
cano  Creek.  'Ifr.  Nelson  started  with  2*2  lish,  4  of  whieh  died  on  the  way.  Tlie 
remaining  is  wt  ro  suc-(  ( s<ful1y  planted  in  Nelson  Creek,  and  trout  are  said  to  be 
abundant  in  that  >lreum  now. 

Unfortunutely  the  data  regardinff  many  of  these  lish-eultural  operations  are  not 
wholly  complete.  In  a  number  of  cases  the  date  when  the  plant  was  made,  the 
names  of  the  i>«rti<'s  nnikin^  it,  tlio  exact  jilacc  where  the  Wsh  were  plant«-d,  and.  most 
unfortunately,  the  Muine  of  the  stream  from  \vhi<  li  the  stock  was  obtained  hin  iiot 
been  recorded.  It  i.s  particularly  regr»'ttal»h'  that  the  names  of  the  streams  from 
which  the  trout  were  obtained  and  of  those  in  which  they  were  phicml  were  not  made 
a  matter  of  careful  record. 

Later,  rod  and  ^im  clubs  were  orgsmized  in  various  towns  and  \  illa«rcs.  and  these 
were  and  are  in.struuiental  in  securing  eonsij^nments  of  ti.sh  from  thi>  Klate  and 
federal  iish  commissions. 

Mr.  Stewart  and  Mr.  Br<Kler  have  furnished  very  full  aerouuls  <»f  the  planting 
and  transplanting'  that  has  ))ci  ii  done  in  the  region  drained  by  the  Kings,  Kaweah, 
and  Kern  rivers.    Accordiiii;  to  Mr.  Stewart: 

lk*f4irf  tlif  work  of  |>laiitint;  whk  Im-jtuh  by  the  ptojiU-  <if  Tiiluri- (bounty  tlivn-  Wits  imt  h  trout 
between  KIiikh  Riveraad  the8o<uli  Fork  of  the  Kaweah  Kivt-r,  in  the  upper  altitudes  of  tlic  Sierra, 
an<l  prolwhly  the  name  wa«  true  of  tlie  upper  waten!  of  Tule  River,  Dwr  Creek,  ami  White  Hiver. 
TheHe  Htreatns  are  all  on  the  wetrtcm  nluiie  of  the  nin}!c.  The  Urat  plantiiiK  of  flnh  of  any  kiml  i{oiu> 
in  Allare  County  wh-m  atMuit  twenly-flve  yearn  iu:<>,  wlitn  a  |>  :(iiiin(;of  wliileti><li  aii<l  i  jifitTu  cattish, 
aecored  from  the  U.  S.  Fuh  Comminion,  was  made  iii  tlie  vvatere  of  Tulare  Lake,  then  a  shallow  body 
of  water  90  milee  lonK  and  18  nr  20  wide.  The  waters  being  mmewhat  alkaline  the  whiteflsh  noon 
dit-^l,  lull  till-  ratlKli  tlirivi''!  aii>l  sinui  pupuliitiil  nil  the  ^tl■^•allls  tlicii  ciiijityiiij:  into  the  lake.  Tliif< 
lake,  from  which  laryu  <iuantitii-«  of  tish,  mainly  |»erch,  were  formerly  eupplied  to  the  Sao  Franciticu 
market,  has  almoit  eeiiMMl  to  exist  on  acmunt  of  the  divenion  of  tlie  water  from  the  Btreams  once 
ieediiiK  if  f"i-  tlif  i>iir|w  i-r-      irri:_'ati<iii,  aii'l  MHiiftiim'S  in  the  latter  fiartof  mninier  ili-uiijM'ars  entirely. 

IVn-li  are  Hlill  to  Iw  fnmul  in  lower  Kinxs  Kiver  an<l  adjacent  r)|nnf(l»<.  I'lie  lai>;e  cyprinoid, 
M^fiophnnnhm  rowKtithuIn*,  loailly  miled  "lake  llnh"  or  "lake  trout,"  whieh  formerly  awendetl  the 
iltrvama  into  the  footliillB  durini;  hi^li  water,  are  still  fonml  in  small  nntn)>en<  in  the  deep  |mm  I.«  nf  the 
Kawealt  and  Tule  rivera.  At  that  liuie  (twenly-Uve  ymm  ii)co )  <-arp  wen;  intro<hu-e<l  into  tlii!< country. 
They  wsre  kept*  in  ponds  at  flnt,  Imt  escaped  from  time  to  time  into  tiie  streama,  ami  ars  now  very 

■  <  r.  s  ui  siirvt'>    .Mf  liii'-ii  Hic'lM  iMMcher  (now  Dr.  Oulchcr,  U.S.  Army)  WMlachMseot  UieiWMiuaeat 
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nimu'riui*!.  They  have  iifver  Kvii  a  iMtpulur  fmli  hen-.  When  caut$bt  they  an-  iijiiuilly  tliri*wn  out  cm 
the  liatik  uiul  i)i>t  carritHl  hMtiif,  un<l  are  (seldom  eatfii  l>y  any  Init  Japonetii'  an<i  In  liaiiH. 

The  tiivt  plantiriK  douc  in  the  mountains  wa«  by  a  few  peraons  carrying;  raiitbuw  trout  from  the 
ni^  an<i  l^ittltt  Kern  and  their  tribiitarieH  in  «-aii8  to  tht>  HtreatnM  and  ialc«<  on  the  western  elui>p  of  the 
moontaina.  Later,  rInbH  were  or^tiianized  ami  a^^sifteil  in  tin- work,  and  in  rei-i  nt  yeure  the  State  fieh 
tfoniDiiarioncn  have  atippUed  many  tbouaand  uf  anull  lish  for  planting  in  the  Iwnren  or  not  well- 
fftodced  atreaina.  Amonir  theae  duba  have  1)een  the  Vimlia  Sportfiman'f)  (Inh,  the  ^^Mllia  frame  Club, 
the  F>hoin  Valli  v  Fi.-li  iiiwl  Kifle  Chili,  a  cluli  at  I'orterville,  aiiM  lat!>  rly  'Ik'  Tnhit.'  ("uiiiity  Fisii  aii<| 
tiaiiti*  licague,  and  tlie  Ficli  and  (iatue  Protix'tive  Atwociation,  ol  m  hit  li  tlivre  urv  bruneh«.'*i  at  Viailia, 
IVirtervflle,  Threerivera,  and  near  KinRM  Riv«r. 

The  lii-Ht  plaiiliiik'  in  the  mountains  <)f  wliith  we  have  any  rfennl  ua'^  Anm-  liy  Mark  Livelle  an<l 
Nitk  Wren  in  Mineral  King  Creek,  (lie  Inmt  Ix  ing  lirounlii  from  tlu»  l.itile  Kern  in  canw  on  itack  ani- 
mala.  Wiley  Wataon,  Arthur  Crowley,  and  W.  A.  Wan  I  were  alaoamonK  the  fint  to  rarry  rainbow 
trout  from  "over  tlif  divide"  to  the  Mineral  King  region.  They  were  planted  in  Mineral  KiiiL-Oeek. 
Kedw<KHi  Canyon  Cre»'k,  and  in  Kajile,  Monarch,  OyKtal,  and  I^ily  Franklin  lake>.  (  aptains  I'arker 
and  Lockett  an<l  Lieutenant  Dean  of  the  Fourth  ('.  S.  Cavalry,  and  other  oflleani  dctaileil  l>y  the  aetint; 
•nperintendeni  of  the  Sequoia  and  lieneral  liraut  national  parks,  dunqg  several  years  lent  \  aluahle 
aamititanra  in  the  work  of  atocking  the  mountain  atreanw,  detailinft  men  and  pack  tralna  for  1 1 1  >  p  1 1 1 1  •<  »»ie. 

No  [tlantin}P<  have  b<"en  more  BOCCenflll  than  those  ..f  ^'ruwn  rainliow  tnait  taken  froni  the  Siena 
streania.  They  are  proiilic  and  sevemi  of  the  euialler  atreanu  have  bf«n  stoc-ked  by  rainbows  only, 
placed  there  a  few  at  a  time,  and  titey  are  good  atrikeiv  at  the  fly. 

There  are  still  a  nundier  of  NtreninH  entirely  barren.  Anion);  these  ar<>  Woherton  Creek  in  the 
Sequoia  National  I'ark,  Whitney  Creek  (formerly  ealU?d  Crabtree  Creelt),  running  from  the  liasv  of 
Mount  Whitney  to  Kem  River,  and  Le  Coate  Creek,  having  ita  oouree  near  the  baae  of  Mount  he 
Ciinte  and  emptying'  into  the  Kern.  These  are  all  lanjeand  ideal  troTit  streams,  anil  sliouM  t«e  storkeil 
at  once.  Other  ftn-aniH  Iwirren  or  iin|>erfiftly  stiM-ked,  are  Shernian  Creek,  Fa^t  Hraiu  h  uf  Nurtli 
Pork  of  the  Kaweah  near  Redw«MHl  Mefulow,  Horse  Creek  near  lloekett  Meadow,  Mill  Flat  Creek, 
Sampeon  Creek  (a  tributary  of  ttie  laat  named).  Ten  Mile  Creek,  in  the  same  region,  un«l  others 
unnamed.  Several  lakes  northeaatof  the  MioimtWIulMry  trail  near  Sheep  Mnimtain,  thrve  laketi  at  the 
head  of  Sugar  L.oaf  Crei'k  in  townahip  14  aoatb,  range  SO  east  (Mount  Diablo  ba»'  and  meridian )  and 
a  Kreat  number  of  lakes  about  the  head  waters  of  many  of  tlie  smaller  branches  of  the  Kaweab  and 
Kings  riven,  should  lie  stoclced. 

In  thet  followitif;  tabular  fitatement  there  are  brougfht  togedMr  all  the  records 

of  pliintiiijjfs  in  this  i-i'fj^ion  of  wliicli  I  Imvr  heen  ablo  to  spcuro  dofiiiiU'  information. 
For  t'M'sic  records  1  am  iiulfl)t<Hl  almost  wholly  to  Mr.  Stewart  and  to  Mr.  Hrodcr. 
DoubtleiM  a  nmuher  of  plantings  have  been  made  of  which  wc  have  no  eouipletc 
aooount,  and  many  pentomt  have  been  helpful  in  the  work  whose  names  have  not 
been  recorded.  There  are  included,  on  the  authority  of  Mr.  II.  S.  Rlo<Hi,  of  Angela, 
a  mmiher  of  tmnsphmtin^'s  made  in  tlie  Sierra.s  west  of  I^jike  'I'ahoe  and  olsewhere 
nortii  of  the  re<,'ion  with  whii  h  tliis  report  more  piirticiilarly  deals. 


T<Mr  »huiriny  IraiupliitiUny*  uj  Iruut  and  ollu  r  ri*lit.-  iti 
.  .  .  ...  -  - -  - 

]  ^pedsa 


Watansliwkail. 


UiK  Arrov.i  tritnitaiy   i  (Ba)BM  wUM) , 

to  Kern  Klv«r.        '  I 
m«)lMdowCie«k.   • 


IflSTandiinee.i  Salnbcnr  liout. 


B)acUkM.ncarlMad  i 


lUtoetfoat. 


BmMctCieek. 


not  

ltM7aadaiiin. 


Ralabow  Inmt. 


ill     Kj  llie  lliij)'  Sii  rntf  uJ  i-onllu  in  (idijornto, 
TnUM|>lMlliaK  <l<>lie 


Wai«ni  (rom  which 
obtelMd. 


UttteKem. 


Hope  Vall«y. 


North  MokeluauMr 
River. 


■dwanl  Hunmit .... 
r.A.B«>lard,B. 

aoiu, 

Ltcmard,  BtniKhBll, 

and  Marvin. 
O.  &  Boardman,  uf 

Qaull. 
Joseph  EmeTjr  


P.A.Rnllan].  H.  U  N. 
RIHd,  and  lAvnanl. 
llanhall,  aad-Har- 
viaBUIa. 


KmultK. 
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Tabk  ikouing  Irmi^tlaiUingt     fnwf  ami  ctktr  jUhfg  in  nyitt-r*  o/  the  Hiffii  ASerrac  iff  lOHthem  Oitt- 

/bntio— Coatinued. 


Wiii«n  Mockci). 


Ciuvvr  L'rw-k,  ik'tiuoiit 
BatkMMlftrk. 


OobnyMOl  (rim  Hal- 
itMdMMAnn)  and 

rinvor    Creek,  nil 

("MUrnwoi'l  <'rp<k  


I>iili 


Miiv  .'I.  Iv.M 


Wntcni  from  whli-li     Tr«!i-|iliimltnf  „  ., 


Deep  Cn-ck  «  

Dt-rr  Crrrk  kbOM  Hot 

Spring", 
BMtte  Lake  


tim. 


MarSl.lSM.. 


Purl     J  iiKi  ii-h    

YuiiliK i'Ut-tlir<inl  (  tilil'iniiti  tUh  cam- 
riiiv*.ji>ii,  I  h  rough 
Vi>jillii  Ki>li  and 
Uniiif  Club. 


<:.Niltn<i  HKUn 
bODlU.) 

....do  


Part  Ml  .•/«.!  li.h 
RatnU.u  tn.ot.. 


Small  tributaiT  of 
GMMBWOOd  ClWk 
below  the  talla. 


-Over  the  divide" 


MayZl.lDiM.. 
Ngv.ICUM . 


I'nit  i>f  J.WIO  fi«.h  

•tO.OOO     vaalvrti    Iluli  >i<Ty  In  HUklynii 

brook  trout.  <  '<iunlT. 

Rainbow  trout...!  "Uverthe divide"  ... 


Klhiiw  rrceko   Mar21.l>«»t. 

Kl  k  H.i>  >  ill  u  1 , ,  . ,  .'ilo 

K'lmm  fm'k,  b«"li>w    Jiiiir  1 

Kit.-  of  Hv.k' >  ,M 

mill. 

E»b«m  Ctcek.  near   Uclober ,  inK . 

BuTaalU. 
Bnlrn  or  Oalboun  19IM 

Lake. 
FtMlwrBlTw  


t"«rl  'if  ■-'  li-li 

 <|m 

l^  ritlltt/<ii%  Ut.iit'- 


Heaunte  Park  o  ArlaU, 
•Milted  bjr  S.  L.  K. 
Blta. 

J.  T.  WalkOT.  J.  O. 
TboMWi  FmI  Davla, 
and  Ltaat  Btither- 
(ord. 

A.  0.  Hlevenn,  Tlnw. 

<;•■■  'ref,a!if!c.>ii.ii,.i 

K.  H.  h<lw«rU«.  M.  r.  , 
Hand.  Manuel  »il-  < 
Va.  Jame*  Moffrtt.  i 
and  B.  II.  niitrfat  r. 


HttcceHlul. 


Vaty 


Wiley  Walnon,  Arthur  .^Miccewful. 
Crowley,  and  W.A.  i 
Ward. 


Wilejr  Waiaon.  Arthur , 
Crowtojr.and  W.A. 
Ward  ' 


Bifhknd  CK«k . 


Hl(;hl»n<l  Ij^k<-5<  ai 
hfuil  ii(  stiinUluiu 
Rivi  I 

Hcxkitt  .M.M.Ir.ws. 

-ir-  iitii"  i::  ~'-)iioi» 

.ViiUt'iirtl  I'lirk. 
Bone  Crevk,  north  of 


About  UM. 

IHflS  


u;  lainbow  tiout .  Marble  Furk  ,<t  Ka- 
weeb. 
Boekett  Meadown . . . 


AbontWUaut 
Tahoe  tnmi... 


.do.. 


Ttnokee  River.. 
Hope  Valley... . 


.do   WiiK  Creek.  Careon 

I  Valley. 


 I  Ditch  at  Wada- 

wotfht  Her. 


KAwanb  BiTtre . 


Above  the  power 

bouse. 
NeHr  Imti  liridgv, 

IH  railei  cart  oi 

AI  I'oir^t'.  j.s  mile* 
tr"iv.  \'  ivulinand 

At  the  imri  t<ri<lKi'. 

Marbk-  Fork,  of 
which  Clover 
Crmk  I*  a  trlbU' 


l.'i  or  io  yi'iir>       K  iiii  "iw  tmnt" 

tihi  Ls  liir.  i 
IWM  I  About  160  truul  .. 


M    I.  Uruwr,  W  II 
I  ii.ii.,  mill  S  L.  N 

li.  L.  Hill,  K.  J.  Hill. 

aiidf).UN.KI)t>i. 
Jafun    Barton  and 

J.  W.  fewel. 
Mr.  Pratt,  founder  of 

Prattavllle,  I'hininK 

I'ounlv. 
n.  8.  filoixl.  Mark 

McCormlck.  uml 

HenUMi  T>  ric. 
It.  8.  Blood,  of  .\  iiKi-ln 

niid  J.  r.  Curtih.  of 

MurjihyH. 


Do. 

IKI. 

Failure 


lliKjkett  Mviuluwai. 


Sacramento  perch 


8epLis,ian.. 

ibya.tm... 

isummer,  ItOt. 
(>ol.,im  


im. 


NmSSc 


Ptork. 


Inly  2i.l)M , 
im  


Oeiii.  l«.uas . 


Ai|g.21.1«M  .. 


Slate  Flah  Caminla- 
don. 

Hi.  u;  lit  ■.Ti.OOO 
tr..  -1 
Pan  Ml  :  m.i  -i-', 
klii't  nil) tsivt-n. 

30.0(M)youn>,'(r(>ut   i  .I.T.  WwlkerandJnrk 

HMhWfll 

Statu  batcberr 


J.  w.  rcwH. 

Speotmenii  obtained 

by  Dr.  Jordan. 
J.  8.  Johnaiin  and 
J.  T.  Walker. 


lOD  black  baa* 

a>,ooo 


i,€in  rating  t 
(variety  not 

jlven). 

lOP  hlH«'k  \mm.  3   Sianja  hatchery  . 

to0iudiv9>  Ionic. 
4,000  trout. 


nul  of  caa«lgn< 
mnnt  of  20^000 
trwil. 


nut  of  fikOOOcnl- 
throat  trout. 


J.T.  Walkcrand  a  rvp- 
reswniative  of  8tate 
KUh  CommlMion. 
M.  U  Weaver  


J.T.  W.ilk.  r  .r,  I  

Rl-ill!;.  lili.  - 

J.  T.  Wulk.  r.  .1  ■>. 
Thotniui.i'hIl.lHivtii, 
and  t.li-nt.  Kiithcr- 
l..rd. 

M  I..  Wwivor.  I  ! 
Walker,  and  ilr 
Uchmont  of  k>I- 
dieraof  Fourth  U.  8. 
Cavatiy. 

H.  L.  Weevcr,  P.  M. 
Korboe,  and  wl- 
illen  ol  the  Fonrth 
Ovalry. 


Yrry  nuifcwlul. 


Il  i'i  ii»  tivli  In 

i-M  riiiiiit'<i 

h-h  m  tnya; 
ii'.w  (>li-iity." 
Stewart. 


a  All  thi-.«i'  pltttitiiitr*  wpn-  miolrlii  ihr  Icv.'l  Smm  .lintqulii  Vullcy  «t  iiUlniili-  of      i<>  KNi  Ufr. 

*Nr  Iltirtiili  »t«li->  llinl  lu'  Im.  .mii  ii. .  tl»li  Im-Ii>w  I  In'  |.Iiii'i'«  « lnT>'  llii'  iiliiiilirii,"  «i  r.  nunli  ,  but  Uiiil  iirc  [.li  iil  Ifiil 
above.  Ilv  I*  ol  tt>v  opinion  tluit  iniiu  move  up  tliv  mruuma  until  BtoptM'd  liy  l«trni!r!<.  mid  that  Ihvy  il»  not  mova;  lioHO 
tiie  etteeaa  bekwr  the  place  where  they  were  ptimiod. 
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Table  ikomng  IransptaiUinffi  of  trmtl  and  other  fithet  in  water$  tff  the  High  Sirrrtu  of  nouUum  (itK- 

/ornia— Continued. 


WalMtitoeked. 


Kaui-ah  Klvvr,  Mi<l<ll<- 
Fork. 

Middle  rork.8he|>- 

HMdIe  VtorSTT.... 


W«tm  ttnn  which 
oblalned. 


  l'ttrli«ri'«.0OlMn.ul 


>iuu-  Imu-livry  . 


iKi. 


Sept. »,!««... 
M«r.3.18»i.... 


MifiiUi"  Fork,  nlxivv 
Xonh  Fork  


North  Fork  ne«r 

<»1<1  Biilily  and 
K-li<iin  VhIIcv. 
North  K'lrk  ri«ir 
north  line  o(  Sc- 
uuoltt  N«(Ii>iih1 
PairL 


Nov.  I(>.  IWI. 

Aug.  i.im... 


Do. 
Do. 


\m  


LSUW  young  tMut. 

Pari   of  30.000 

<ii«1iTn  brook  ; 

iriiiit.  I 
l-iiri    of    M.WO  !. 

trout,  (aperint  '■ 

not  iHv«n). 
I.!..'illO  pastern 

liriHik  trout. 
10.000  I'ui-thront 

ttmit. 


by- 

J.  O.  Thuniai  f.  \\. 

I»uvl>..  mill   M,  K, 

Wi'MVcr. 
M.L.WeaverandJ.T. 

Walker. 
J.  O.  ThmBii*.  J.  T. 

WHiktT.  ami  W.O. 

Clough. 
J.T.  VValkerand  J.O. 

Thnmaa. 


StaU>  halchvry   J.  T.  Walker. 


Part  off  W.0O0 

younir  ctit- 
throat  trnut. 
31  golden  traut... 


North  Ftork.  L'n- 
naaed  txibtita-  i 

r1e«. 

South  Furk,  tit 
ttuutb  Kork 
MMdmriL 

South  Fiork  


Aiw.n.t«M. 


lemandslnee, 


Ralnboir  trout. 


IMS.. 


Part  or  io,m 

tmnt  ixp."! 
Pan  .if  .'•.iKHi  I'lii- 
tlirtHil  Inuil. 


Hataibowr  trout.., 


(SalaonrUtel). 


Partori-vooDtnint 

frv. 


Wawona,  fUmbhed 

liy  the  Suito  KKh 
("oiutnliHlonrn'. 
Volcano  (formerly 
WbitaeF)  Creek. 


Do. 
Do. 


South  FVtrk.  both 

ahovf  «Mfl  bflow 
(all*. 

S<nith  Fork,  mnall 
trihntary  near 
Sanil  Mtitdow. 

Hritith  Fork,  near 
h  »■  II  rl  w  H  t  e  rs, 
about  6  mile* 
■horathefaili. 


I>arl    «(  \&jm 

nmall  frv. 
I'Hftof  'JU.UOOeaat- 

cnilinMik  tDKit. 


.SHlttCn-fk  at  i^uiuii'.K 
Home  Camp. 

WRiehatehenr  

....do  


llar.S.ll»t. 

1902   I'nrlof.TO.OOOIrout 

]  Thorn 

IMS   U  trout   UcH-kcIt  Mi-M<lo»»....' Jaaun    Barton  anil    Fry  occu  (all  of 

im   125  large  Irant  do. 


J.  S.  Johnwin.  J.  T. 
Walker,  hikI  ni(>m- 
bent  of  K»hotu  Val- 
lev  Fhih  and  RlBe 
Club. 

Rxhom  Valley  FUb 
«n<l  Klflf  Ciui). 

K.J.  Hill.  B.L.  N.  El- 
lla,aiid  Leonard  Kl- 
IK 


F.  A.Balfaird.  s  t  V 

nilLUtd  U-uiiuril. 

MaAoll,  auU  Mar- 
vin Bllia. 
$.  T.  Walker  and  J.  O. 

ThiTtiin.1, 

.M.  L.  Wi  MV,  r,  r  M 
NortxHMiiiilMiMitr^ 
III  ihi'  Kiiiirtli  Cav- 
ulr> 

F.  A.  Bulliird.  S.  L.  N. 
Klli.i,  and  I.eoiiaitl. 
Mar»luill,  and  Mar- 
vin BUia. 


J.  O.  Tbomaii.  P.  W. 

IMvlK.  and  M.  L. 
Wi-avor. 
P.  \V.  Davisan'lM.L. 

Weaver. 
J.  O.  Thoiims    J.  T. 
Walker,  and  W.O. 
CloUKh. 
J.T.Walker  and  J.  O. 
Thom«.<. 


'•Notprollflc.but 
grow  to  a  larKe 
nize." 

"  Li»t  track  of, 
but  Hah  reacm- 
bUng  hybridB 
taken  w>vprml 
nillt"*  ln»loW 
thi-  plant." 


Three  take*  in  the 
rtplnlty  of. 


iMiXy  Franklin  lAke  . 

Mineral  KtiiR  Creek. 
Do  


Mov.MkllM. 
'•Beoently''. 


I.'.0U0  oaf  I  em 

break  tmut. 
Rainbow  trout... 


.do  . 


AlKiiit  IKmi  ...  Tnnit  (Srtltno 

M'hi'i-! 

  •    kllil!tl,,i\  tllillt" 


thnt  nelghboriiood 
alonx  the  mad. 
Nokriiiiiiiie  Kiver  In 
head  waters. 


Aug.  3,  ItlM.. 


um. 


I5.U0U  eut-thruat 
trout. 


IMlOBtlOUt. 


Statehatehety. 


■•Overthedlvlde" 

Little  Kent  

•'Over  till-  divide' 


Hope  Vallejr. 


iMon  Buton  nod  i. 
W.  Fewd. 


J.T.Walker. 


F.  A.  Rullard,  K.  L.  N.  I  Not  jret known. 

KIHh.  and  nix  xonn  | 

l,e<iiiiiril,  Miirulmll. 

ii!iil  Miirviu- 
Wlley  Wiitton.  Arthur  i  SuccesHfut, 

Crowley,  and  W.  A. 

Ward. 
.Mark    I.Avelle  and 

XU  k  Wren. 
Wiley  Wnlson,  Arthur 

Cniwley.  and  W.  A. 

Wan). 
M.  U.  Weaver  and 

OnilcaQ.  Wilcox. 


Abnun  Itttchle.of  Big 
~  .JobnCnriety, 


TrMa,Jol 
oljeiny 


hueoewful. 
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Table  »hoivit%g  tntmplmUinyt  uf  tmtU  and  ollitr  jUlit*  in  miter*  o/  Ihe  Hi<jh  Hierrtu  of  tOVtheni  (b/i- 

/brnjo— Oontiiiaed. 


Monmrch  Lake  


MlNMsiy  of  Th1« 

RIvw. 

Nine  Mik*  Crrck  («Im 
known  an  Hot 
H|irln({»  (;rp«-k*. 

NliK-  Mill-  rit^k.  Mti 
ciiolcrn  irltiuiBry  i>( 
Keni  RSver  tx-lim 
Kfrn  Ijike. 

Orliili-  Luke,  went  ol 
Mfnt-ml  King  and 
the  hrail  o(  a  branch 
of  lilt'  Middle  Fork 
o(  tlx-  Kuweah, 

Oriole  Uke  


I  WateiN  from  which 
I  ol>talnp<l. 


Tnumplantinf; 
by— 


KCKIllU. 


Rainbow  tnitit"  [  "  Over  the  divida  "  . . 


IWoriaw...  in  boat  (Salno  VolcMMiCNek . 

VOONTettl).  I 

I  I 

1807  '  IB  IMi.  about  10  Kam  River  

inehaa  kmy. 


,  Wiley  WatMMi.Arthur  Kucc«Mful. 
'    Crowley,  and  W.  A. 
i    Ward.  I 
,  J.  M.  MeiMn  


!  Jolm  BradWMM)  Don 
Melna. 


im. 


.do  I  JidiD 


Vm  [  Black  Inmr  j  {  Clay  AriKiId  'No  report. 

I 


TrtMit 


•lo   i  Truui  Imve  U'vn 

(    eaia^t  then: 


I0,0«»    Htuli' hntoh.Tv   J.  T.  Wnlker 


Post)     Creek,     Kern  I  isvc   I'lirl  of 

Counlv.  Iruiil, 

IU(lle>ni>ke      Cri-ck.    UUli 

liittutnry  ti>  K<-rii  i 
Klver.  ; 

'Kalnbow  truiit" ,  "(tver  the  divide"... 


K<-rii . 


.lolin  RriKler   Not  known. 


Redwood 
CiMk. 


Canyon 


Do. 


BMftaf  KiTor,  TalMO 
Ooonty. 


IIM. 


MM. 


Purl    of    SOmiO    WawonH.  f. 
voiiiit!      ml-       by  SiHir  Kbth  Oom- 
thniai  imul.     |  miatinneni. 

trout...;   Andy  FerKiMm  (ex- 

ramewarden  o( 


Wiley  Wauoii,  Artliuri  Kuceeiwdil. 
Crowlajr,  and  W.A. 

BiliMB  Valltrr  Flili  "Not|>mllfle.but 
and  Rifla  Club.  Kn>wtoalarge 

die." 
ftaenMrfnI. 


About  Minmt. 
WMaekbaw... 


Hoekett 


aandNeadow.SniMU 

lakci  wcot  ol. 
SiMll  Mounialii.  lake  I  Moir».iai6. 
aa.altftud«t,IMfeat. 

SUUman  Crook  (8e- 1  1  Yonug  rut-tbroat !  Califoraia  r*ah  Com 

qaoiaKaUonBl  Park) 


rrcunoro..  Cal.)a 


iTont. 


SUinislitUH  Klver.  MUI 
ille  Fork. 

Stanlilaus  Klver,  North 
Fork,  111  reservoir  ol 
IheKnlon  W«ier  Co, 

8U»iiy  Cnek  

Suxarlonf  Crti  k.  Tu- 
lare Coimtv, 

Tell  Mile  Cri^'k  


Tahoe  trout  

miiadon,  throiigh 

Vlmlin    Kith  and 
(■Mine  Cliih. 
Walker    Klver,  Ne- 
vada. 
Rope  VallcT.on  rant 
Nope  of  8t«>rra«. 


Janon    Barton  and 

J.  W,  Fcwel.  I 
M.  I.  Weaver.  W.  U. .  None  . 
Kluni.  and  B.  L.  K.  '  ituce. 

ElllK.  I 

Seiiiiota  Parkofflciala 
aMlKted  by  S.  L.  N.  , 

RlliK. 


tbef? 


Mny  28, 1H96. . .'  13  rainbow  trrtiit . 


vm. 


RiiIiiIktvi  Iroiit 


KiiiK>  Kiver.... 


7  Muall  raliitHiw 

I  trout. 

Ten  Mile  Cn-ek  below  :  MM...*.  '  Snliibow  tniut .  ..... do  '  8.L.N.BI1I«  . 

UUIwood  Tmll.       '  '  | 

Shi- raiu unto 
fH'n-h. 

i  KhIiiImiw  trout.. 
1  Whiieti^h  and 
catlixh. 


8.L.N.EIIto   

Andy  Fergtuoa   Fktlnrc; 

I  A.I.Wethia  1 


TmekceRlvw., 

Do.  

Tulare  Lake   IMO  (about) 


Tule  River  

At  thre<>    pointi  JnlyM.1SM... 

(lilnln'  rros>.iiiK. 
M  It  r  k  !•  III!  r>  • . 
M  e  K II  r  I  u  II  d  » 
Bri'lttei. 

Miilille    Fork.    Nov.  lii.lViM 

Mbtive  el  till  hoiite. 
South  Fork  of  ^  do  

Willi"  Kiv.  r  (OTMttall  t  ISR  

triliUlary).  i 
Whitnuui  Gmk:    '  I 

Hflckett  Mcadmir*.^  IMftor  MM. 


lOMO  trout  hr..  . 
UObtackbaMlto 
CInehealonR. 


I 

State  batcbery  I  do  

,   tJ.8.FMiOa(niiilMi<m. 


Sbuon  hatcherjr 


H,li.  Weaver.  

F.W.Vetfeand  H.M. 
Hatbaway. 


WhiierMi  died, 

catttiU)  thrived 
well. 


A  limiieli  of  lliirM.* 
Cn-ek. 

Waodanll>eek  

Do  


not. 


Majr  »wlfW 
October,  IM 


I.S.lMW      paiitem    Hatcher)-  in  fiiakiyou 

hriHik  trout.  County. 
10.000      etuiteni  '  do  

brook  trout. 

Part   of   10.000  Mate  lialeheiy  do 

tnmtfry. 


ftalabow  trout 
(SalMeif*flrl). 
About  7ft  IKMU... 

IS  rainbow  trout 
M  rainbow  trout 


J,  T.  Walker  . 


Soihi  Creek  

Horkell  Meadowi). 


.Ihmiii    Kttrtoii  uiiil 

J  .  W.  Few  el. 

S.  L.N.F.IIi»  , 

K.  8.  Fhilliiw  and 

a.  t.  N.  elite. 


■  Mr.  Vaisiiaaa 


BumthanlMplanttBiaotinHitlathe  MiiMuaaandbtkeiaf  rreMwfTonnty. 
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TBMI»BRATURB  CONDITIONS  IN  THE  XBRN  RIVBR  RBOION. 

By  O.  P.  .iKN-Kiva. 

The  trihtitiiri<>.s  of  the  upper  {xirtiuii  of  the  upper  Kent  liiver  tiiitl  itu-ir  sources 
amid  ridges  and  pealu  of  a  hijfb  altitude  which  through  a  great  part  of  the  year 

are  covered  with  saovr.  The  tnelting  of  the  hdow  furnishes  the  streams  with  their 
WHter  supply.  Even  during  the  summer  the  supply  of  snow  is  not  entii*ely  exhausted, 
uiul  where  such  is  the  ca^e  the  springs  whose  reservoirs  were  tilled  from  the  melting 
snow  f  umiith  the  streaniM  with  a  constant  supply  of  cold  water,  the  temperature  of 
which  the  short  period  of  warmth  throug'h  the  middle  of  the  day  does  not  markedly 
affert.  Even  in  midsu?unier  ut  these  altitudes  thi-  nijfhts  are  cold,  the  tempenituro 
often  falling  several  degrees  Iwlow  the  freezing  point  of  water.  During  the  tlay  the 
sky  is  more  frequently  overcast  than  is  the  case  in  most  parts  of  Oalifornia,  and  in 
the  highest  altitnd«'s  light  fails  of  snow  are  not  uneomnuin.  Although  these  latter 
usually  <piiekly  disiijipear  they  add  their  contribution  of  cold  water  to  the  streams. 
ThetiC  eonditiun.s  impure  a  coinpairatively  low  temperature  for  the  waters  of  the 
tributaries  of  the  upper  Kern  for  the  whole  year. 

The  triliutaries  of  the  Kern,  however,  all  niako  '^vv.it  and  rapid  desi-cnt  to  the 
Kern  Kiver.  Thit*  river  als^o  continues  to  drop  rapidly  through  mountain  and  ft>ot- 
bill  regions  until  it  reaches  tlic  plains.  Through  a  comparatively  short  di^!lt4l^co 
waters  from  melting  .snows  on  the  summit  of  Mount  Whitney  pass  by  Whitney 
Creek  and  the  Keni  Kiver,  in  smnmer  fmiii  the  tempeniture  of  melting  snow  to  the 
plain.H  below  where  the  temperature  reacii&s  a  point  exceeded  by  few  places  in  the 
United  Stat&t.  In  the^e  lower  regions  the  waters  of  the  river  are  not  reinforced  by 
rains  or  springs  and  are  unprotected  by  shade  of  vegetation.  Indeed  in  this  region 
in  sumim-r  the  waters  of  tlie  Kern  are  finally  I(>>t  l>y  absorption  ami  U\  t>va]x>nition 
after  breaking  up  into  numerous  winding  .stre-tinis.  In  recent  timei^  tlie  distribution 
of  these  waters  is  much  modified  by  the  great  irrigation  systems  that  are  developing 
along  th<>  Kern.  The  natural  features  thuH  noted  bring  about  ronditions  of  tem|x>n(- 
ture  which  make  the  upper  Kern  with  its  triltutarios  lyini^  In  the  mountains  ideal  for 
trout,  while  during  a  great  part  of  the  year  they  rentier  the  lower  portions  of  the 
river  lying  anu)ng  the  lower  foothills  and  in  the  plains  impo8!«ible  for  this  fish. 

The  land  animals  and  plant.s  along  the  banks  of  these  streams  have  lH>en  studied 
by  the  nu'mbei>  of  tlic  liioloi,Mcal  Survey.  Tlie  (•lian','-e>  in  fauna  and  (lom  from  the 
summit  of  Mount  Whitney  to  the  ptain.s  al>out  liakerstield  include  the  extremes  to 
be  found  in  the  United  States.  In  its  descent  from  Mount  Whitney  the  water  passes 
successively  the  zone.s  that  have  Ix'en  de.signat«'d  Ik>rod.  Tnmsition,  Upper  Sonoran, 
and  I^)wer  .Sonoran  by  the  Biological  Survey.  No  like  >tn(iy  of  the  water  forms  of 
animal  and  plant  life  of  the  streams  of  this  region  has  lu'en  made,  but  from  the  nature 
of  the  conditions  no  such  well-marked  zones  could  be  looked  for  among  the  aquatic 
foini-  li;L\t'  he.  ii  fouiid  for  the  terrestrial  specie-.  \everthele.ss,  a  careful  study 
thruucrlioiit  coiihl  not  fail  to  bring  out  interestinir  fin  ts  of  the  distributir)n  of  the 
forms  belonging  to  the  .streams.  As  it  is,  we  do  not  at  the  pre.sent  know  accurately 
the  lower  range  of  the  trout,  the  farthest  upper  range  of  the  fishes  peculiar  to  the 
lower  portions  of  the  stream,  nor  the  range  of  any  of  the  other  animals  that  live  with 
them. 
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In  the  following''  tul)I«'  iin^  {rivcii  tUr  (ftii|M!mtiir(>s  of  the  Korii  KiviT in  and  ii)K)ut 
K»'rii  Luke,  nliicli  is  Imt  a  widtMU-tl  |i(irti<in  u{  the  ri\ ci' caiisi  rl  liy  a  luirfia!  i  liokinjif 
of  the  Nlrcaiii  in  the  nu'ent  panl.  Thu  teuiperatui'L's  were  taken  in  the  hitter  \mvI  uf 
July.  As  can  he  seen,  they  range  from  52.5^  to  61^  F.  Naturally  the  morning 
tenii>ei-utureH  art'  h>u'('i-  than  tliose  of  the  later  parte  of  the  day,  a>*  aim  are  thooe  of 
the  lower  <li  ptlis  <>f  the  wati-r.  Tin-  rcconl-^  of  the  niuximtini  and  ininiriitiui  ti  inpera- 
luresutuur  ramp  near  the  shore  line  of  the  lake  shuw  tluit  tlie  air  tenipt  iatiire  durin^r 
the  night  was  even  a  little  lower  than  the  lowet)t  temperature  of  the  water,  while 
during  the  day  it  vom  far  above  it,  lieing,  indeed,  a  high  Hummer  beat. 

Tablk  I. —  IVatfr  ttmpenaHm  ut  Kent  Lake, 


Hate. 


Jlll}"JU  


Do 


Do  .... 

July  19  

Julyil  

I*«  ... 
JaljrXi  


Hour. 

atutv. 

11  ii  111  

iV..  T.'i 

K.JUa.  ni 

I'm.  (.'■ 

67.  W 

iV,  2r-, 
M.T.'i 

lOlkB  

SJOpi  in  — 

4.3)  p.  m  

9.ao«.  ui  

»•  in  

67. 7  j 
.V>.0 

M.  ::i 

f.l.O 
IW.O 
60.  U 
M.i'. 

ta.b 

UM-Hlity. 


eBiii|>  Xo  .'i  >iirfii'  f  liiki-i 
Umcr  <-iii1  iif  laki-  <k'|i|li,  11  Wv\. 

\l  Mirricr. 

Al  n  .l.-|.lli  iif  J  ,1  f.-,-l. 
Atii<li|>llMi(.Sk'i'l. 
At  a<li-|>th«lf  lOd-Vt. 

hi  wnti  r  J<M  norUimKt  nfMittcl:  4fpUi.  IS  tret. 

At  till-  Mirfuv. 
At  a  <t*^|>lh  <if  -^.5 
At  n  tli-plli  ii(  .'>  fifl. 
At  II  <li-|.ttl  ..(  11  I.'.  1 

1  ti;.M  K.  I II  Uiki'. 

K<  rii  Itlu  r,  1.1  null'-  l»  luki-. 
Jwl  ulj<tv<>  Kt-rn  Ijikr. 
AU>iit  I.r>miUi>alK>\v  Kt^rii  Ijiki*. 
Small  creek  at  Camp  No.  ft.  Kern  liike. 


The  temperature  of  the  air  at  Kern  Lake  euniii  wan  as  follown:  July  lit,  minimum, 
50.25',  maximum,  88°;  July  20,  minimum,  61.75'^,  maximum,  86.5'^;  Jidy  21,  mini- 
mum, 53.5  ,  tnaxlnuiin.  S1.5  . 

About  2  mile.s  uIhivc  Kern  Lake,  nearly  oppo-site  to  one  another,  there  empty 
into  the  river  two  tributaries.  The  smaller  one  on  the  weHt  is  Coyote  Creek,  on  the 
(•a>l  is  Volcano  Creek.  Coyote  Creek  rise.s  mainly  in  the  Coyote  meadow,  from 
whit  li  le^rion  if  ]ia-;si's  }>y  a  rapid  devciit  t<i  the  Kern.  In  U\h\v  ii  tiie  temperatures 
nott'd  .siiow  the  low  degree  of  48.6  taken  at  the  largest  .spring  at  its  .stmrce.  From 
this  the  temperature  lises  as  the  iftream  descends  to  about  the  temperature  of  the 
Krrn  iit>:ii-  the  mouth  of  the  ereek.  The  eonstnnt  addition  of  cold  water  from  small 
tributuricii  and  springs  prevents  a  greater  rise  of  temperature. 


H«Mir. 


Tabu  II. — (byote  Crttk  temjieniUut*. 

LoraUty. 


•tun. 


JnUrlS        1.90  DLin.. 

Do  oo.... 

Do         'i  p.  m  .... 

Do         3p.  m  .... 

Do  do.... 

Jnlyil  i  ll.tfk.Bi. 

Jiil]r».....f  7  p.  m .... 


"  F. 
ftT.O 
67.0 
6-2.75 
6((.0 
M.O 
6«.0 
43.6 


lyiiw  i  r  villi  III  t  iiviHe  .M>  a'!<i«  . 

.VUxit  U  mill-  lii  ii'W  t'oyiilv  Mi'a<l<i«r. 

Smili-v  Ih-Ii>u'  •  iiyiiic  Hvadow. 

liuwt'r  ii'ui|nT»iiirt:  iliie  lu  enimnre  of  iMiiall  trilmiMtcM, 

Jui4  aboTo  moutb. 

AtMmm. 


In  tabh*  iti  are  given  the  temperatures  of  \'oieano  Creek  laken  from  points 
extending  from  one-half  uiih'  aliove  tiie  mouth  of  the  cn>ek  to  tht*  portion  whipb  lies 
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vcfv  noar  tlii>  South  Fork  of  (lu-  Kimd  iU  tlir  old  "tunnel."  Ttiis  liittcr  jxtint  IH 
ulMJUt  hulf  tliu  liiMluiici;  fruiu  Ibe  uiuutli  to  the  suurce.  No  duubl  above  this  point, 
toward  ito  aourcos,  lowpr  temperaluratf  would  hare  been  reach«d.  Although  the 
Mtifaiin  lies  in  h\<^U  uliitudcs.  ranuiderable  «treti*h«>s  of  it  wind  through  niptulows 
where  th«^  wnrinth  of  llic  sun  Ims  opportunity  l'>  niis«'  its  t-emiM^ratinv.  This,  liow- 
ever,  is  conipenauti>(i  \ty  the  <-ol(i  of  the  nights  unU  the  fivqueut  supply  of  cold  water 
from  Mprinj^ 

Tablb  lll.—  VolraMVtfettiwptralvm. 


Honr. 


llVmper- 
,  atiini. 


LoMlity. 


Jiiljr  -a  . ..  11  :<>  H.ni... 

I»4i   'i  :iU|>.  m  

Juir  JS  ■■■■  «  30  •.ni.... 

Do   7p.m  

jtarM....'  6.15 «.]».... 

no  lii.Mp>.ni... 

July  30  7  a.n  


•  r. 

.v..  'i'. 
•Vi,  0 
AI.O 

St.O 


( >i>c  iinir  mfle  abmw  hkhkIi. 

IHk. 
Do. 

At  Ibe  tnniMl. 
••OimMhopper  Meadoir." 


At  onr  i  Hiiip  ix'iir  I  vviii  I'uUh  the  uiaxtiuum  air  temperature,  July  23,  wati  75.3^, 
the  luiuinuiin,  July  :i4,  4*>.;j  . 

The  few  ohtiervations  made  on  the  temperature  of  the  South  Fork  of  the  Kern 
ill  the  retrjon  of  its  approximation  to  Vok»no  Creek  xhow  its  waters  to  be  decidedly 
warmer  than  those  of  Volcano  Creek. 

Tablb  IV.—Hmiih  IMt  Ktm  Rirrr  UmprraHtm. 


nut. 

j  Ronr. 

Ti' III  per- 
1  aliire. 

LoMltljr. 

.iiiiv  :i ... 
■|>i<.... 

1X1  ... . 

) 

.   I.     |i,  tn. . . 
.  i  ."<>i'  01... 
.  ■.!. 4> 

»  K 

fA  0 

tr.'.  h 

AI  iM*tnl  whfn*  if  i-oinii*  i'1»*m-  to  Volcario  *'rci'k. 
M  iii'l'iT  <'iiil  111  Si.iiiH  Ki>rk  Mfii<li>H«. 

.siimll  vin-uiii  ll'>«  iiijf  im<i  Siiiitli  Fork  cf  Kt-rii  KinT,  ul  upper 
(■ml  ■>(  Siulli  Fiirk  M«.ii<Iii»-k. 

lioc-k  Creek  is  a  coiisideruble  stream,  flowing  into  the  Kern  from  the  eti^t,  its 
middle  branch  or  main  stream  rising  from  Shppp  Mountain,  Cirque  Peak,  and  Mount 
Le  Conte.  We  hare  but  a  siuffle  record  of  ti  ni|n  rjUuri'  from  it.  This  id  at  a  point 
whon-  tin-  triiii  rnx-fs  it.  and  i-  iilNHit  one-third  tlie  ien«:tli  of  thi-  stream  ahoxc  its 
mouth.  The  temjH'iuture  here  at  3.15  p.  m.^July  viuti  54  .  This  observation 
would  indicate  that  itti  waters  are  about  the  temperature  of  those  of  Volcano  Creek. 

Siberian  Outpost  is  on  the  upper  port  ion  of  a  bmiu-li.  the  moi<it  southern  of  Rock 
Creek.  It  is  near  the  l)use  «»f  ('in|Ue  I'l  ak.  .\  short  (listaiice  from  our  eamp  .sniall 
patches  of  snow  still  were  to  Iw  s«'en.  lemi>emture  of  air  at  It)  p.  ui.,  July  24, 
62.5*^:  at  5.45  a.  m.,  July  25.  44.S5^ 

The  records  of  tempemtnie  of  Whitney  Creek  were  made  at  Cnibtree  Meadow 
or  in  it>  vicinity.  This  meadow  is  at  a  point  adout  oni-  fourtii  of  tlie  whole  length 
of  the  stream  from  its  uiouth.  The  reeonl  shows  the  temperature  of  Whitney 
Creek  to  be  noticeably  lower  than  that  of  Volcano  Creek.  Thb  is  due  to  its  higher 
elevation,  its  sources  in  Mount  Whitney  being  longer  covered  with  snow,  and  the 
f:i('t  tliat  e\en  in  siiinnier  wlien  they  are  exposed  they  more  frequently  receive  Mup- 
plies  from  the  light  snowstorms. 
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Tabuc  W—lVhUneg  Citek  tempenhtm. 


Date. 

Hour. 

Tamper- 
atare. 

Ucalltjr. 

July  .... 
■  July  ai  

Do  

Do  

Do  

Do  

July  27  ... . 

Do... 
Julvax 
July  m . 
July  *».... 
July  W.... 

«  p.  m  

C  n.  m  

 do  

7  p.  m  

.....do...... 

A  a.  m  

 do  

7.4-1  )i.  m.... 

<:     >i  m.... 

4.Wa.  m.... 

o  p 

.Vv'li 
47  7 . 
46.  U 
M.O 
iM.O 
*h.O 
46.0 
M.O 
4»0 
*t.O 
0 

41.0 

.St'itr  Cniiiirt'i'  Meadow, 
rntbtrw  Mradow. 
Near  Crabtrm  Maadow. 
CrabtrM  Meadow. 

Do. 

Do. 

III). 
Da 

On  tho  suiuiuit  of  Muunt  Whitney  during  a  storm  of  sioot  ut  12.30  p.  lu.  July 
36  the  tar  was  39°;  at  9.90  a.  m.  July  28,  when  the  sky  was  clear,  it  was  39.5^. 

The  large.st  tributiiry  of  tho  Kcm  llivcT  is  the  I.,itth'  Kern,  Thi.s  .ntreaiii 
pnipti«»s  info  tho  Korn  far  hoK)\v  the  ictrinn  of  our  csiigatioiis.  Its  hi'iidwutor.-*, 
however,  were  examined  by  u.s  and  teiiipei'uture.H  iiut^-d  ut  the  [Kiiiits  given  in  table 
VI.  Its  sources  lie  in  deep  canyons  just  west  of  the  Great  Western  Divide  and  south 
of  Farewell  Gap.  As  »iecn  by  the  table,  tliose  upper  sources  of  the  Little  Kern  in 
toniperaturo  <  orro.spond  closely  with  the  tributaries  of  the  upper  Kern  (mainstream) 
east  of  the  Divide. 

TabIiK  VI. — lAttU  Ktm  leaqMrafiiiv*. 


Date. 

Hour. 

TcmiH-T- 
atnre. 

LuvaUty. 

July  17  .. 
Do 

Do 
Do 

Julyia .... 
Do  

rj.*  p.m... 

6  p.  m  

6.30  p.n.... 
7p.m  

7J0a.m  

•r. 

&7.0 
61.0 

aft.0 

47.0 

HeloH  KriKlcrS  inblll  2.5  mllcsi. 
CaiD^Nu.  4,  BruJer'«  cabin. 

Do! 
Da 
Da 

At  Brodor's  cabin  on  Little  Kern  tlu'  air  \va.s  .51   at  !M.5  p.  m.  .Fiily  IT  and  .5.3 
at  5.30  a.  ui.  tJuly  1^.    The  temperature  of  the  water  in  Soda  ("reek,  I  mile  below 
Quinns  Horse  Camp,  at  10  a.  m.  July  16,  was  51^. 

In  lenviiij.'  Tlirt'tM  ivcrs  for  thf  Mount  Whitney  rejrion  our  trail  lay  alon}^  the 
South  Fork  of  tht^  Kaweuh  River  frttni  near  it.--  mouth  to  its  hig^he.>*t  sources.  This 
^ve  opportunity  for  taking  temperatures  along  alnioht  the  whole  course  of  thi.s 
stream.  These  records,  as  inven  in  table  vn,  show  that  in  the  middle  of  July  the 
tenij)eratuiv  niti<^<'s  from  the  hi<rh  point  of  7o%  near  its  ni(Mith.  to  the  low  temi>er- 
ature  of  43  \  taken  at  Camp  No.  3,  South  Meadow,  not  far  from  the  sources  of  the 
river,  tho  temperature  falling  as  the  elevation  increases.  During  the  latter  pari  of 
the  sumnoer  the  lower  portions  of  the  stream  no  doubt  show  a  still  higher  degree. 
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Tablk  VII. — flnuOi  Fimiof  Kmatah  tmpmOum. 


liitlc. 


Huur. 


Jnljr  IS  ..        p  in  

D"          0|«.  Ill  

July  U         d.V}  «.  m  

Do          fia.  m  

Uo         II  a.  m  

Oo.....  12.15  p.m... 

Do   12.30  p.  m... 

Do   3p.m  

Un          7p.  ni  

July  !■%   fiu.m  

l>o   Ii.n4»«. m... 

Ih   |i.  Ill  

l><   4.4.St..  III.... 

July  10        All. m  

Du         7.80  a.  ui  

Do   4.45p.Dl.... 

Juljrl?   7J0a.ni.... 


Ttmpcr- 
atufc. 


»  F. 
7«. .'. 

e:i.-2b 


LiM^ily. 


op  I 
Do 
1)11. 
Ho. 


Allen'  imnch. 


Aft 

fA.b 

.'VH.O 

.v.,  .s 
u  r. 

-H.O 
MkO 
4&.0 


A  or  6  mile*  abore  Allci'  rutu  li:  rleratlim  2,460. 

Radwood  cabin. 

About  8  mile* above  I'ttmp  I. 

Small  M«ek  Mmie  dialance  aborr  taat  ttatten. 

Oua^9.  t.  near  Sand  Meadow. 

Camp  No.  3.  on  i>mii<  h  s<.uiii  Forii.Honlli  Piotk  Mcadowa. 
(tne-i«iittb  iiiUi'  iit-lovt  <  niiit>  'io,  a, 
rjirop  No.  S,  liouth  Kork  NvMowm 

Do. 

Do. 
Do. 
Oo. 


Tho  only  records  of  tho  tpniponitiiit'  of  {\w  :iir  takiMi  iilon^  this  .stroam  aro  thosp 
of  Camp  Nu.  South  Fork  MtMidows.  near  tbo  source  of  the  .stri-aiii.  Abundant 
frost  occurred  at  night  followed  by  pUmsuiitly  wmrm  dsy  temperature,  the  temper- 
ature of  the  nir  sinking  considerably  below  that  of  the  initer  at  night  and  rinng  far 
above  it  in  the  daytime. 

TMt  Vlll.—Sovlh  PMi  i^Kmuah  air  Irn^/ieratttm. 


Date. 


JulyM  I  I0|..m  

July  16   &H.II1  

Do   9\i.m  

Jiilyli)  Minimum  .. 

Ihi  !  «.:»«.  in  .  .. 

Do  I  MHxImuiii.. 

July  17  :  MIriimuiii .. 

Do  1  5.4f«  p  m  

Do          7.30  n  ni  


TciiilnT- 
Jiliin-. 


o  F. 
U.fi 

31. 'i 
39.0 

32.  h 
71.0 

dSl.O 

:«.f> 


Locality. 


("Bin^Nii  "J. 
Cam^.No.  3, 

i>i>; 

Do. 
Do. 

Do. 
In. 


•  Heavy  (mt. 

Ibbrhle  Fork  is  a  branch  of  the  Middle  Fork  of  ihe  Kaweah.   It  in  a  stream  of 

con-'^idfiutilc  size.  It  flows  north  of  the  (Jiiint  Forost,  tlifn  turns  to  tho  .south  and, 
passing  through  Drop  Canyon,  oinptit's  into  the  .Middle  Fork  of  tho  Kawoah.  'I'ho 
fpcords  of  tenipeniture  were  taken  near  the  bridge  on  the  governiiieiit  road  int*)  the 
forest.  This  point  is  about  4  miles  from  Broder  &  Hopping^s  camp.  August  8,  7 
p.  m.,  66^;  August  4,  8  a.  m.,  59^. 

THE  FOOD  OP  THB  TROUT  OP  THB  KBRN  RIVER  REGION. 

Bt  ChAWBT  JlfDAT. 

The  trout  invesdgatiuns  that  were  made  in  tbo  vicinity  of  Mount  Whitney, 
California,  during  July,  19M,  ineluded  a  brief  titudy  of  the  food  of  some  of  the  trout 

foinid  in  tho  \vat4'rs  of  that  rojrion.  'I'hitJ  .study  eonsistod  of  a  oaiofnl  oxHiniimtion 
of  the  stomach  contents  of  f>."i  trout,  these  85  fish  belonging  to  iive  ditferont  spcoios 
which  were  obtained  from  six  different  streams  and  one  lake.  They  were  caught 
with  hook  and  line  and  were  taken  at  different  times  of  the  day,  chiefly  early  in  the 
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fori'H(M)ii  1111(1  toward  «'vviiiii<«-.  Tliiis  tin-  coiitciits  of  flu -i'  -.toiiUK-hs  oU{{'ht  to  TteprS' 
Hent  fairly  well  the  imtural  food  of  the  trout  ut  this  .sfiwui  of  the  year. 

About  40  of  the  gtonuiehs  were  examined  at  the  time  the  trout  were  caught, 
while  tho  reiualnder  wero  prm^rvod.  and  tht'ir  contents  have  been  examined  ainve 
the  tiiin'  of  (hf  <'X]H*(litioii.  Mo-t  of  (Iw  •ijwcimcn-i  whose  stomucli^  were  cxmiii- 
ined  at  the  time  of  their  capture  were  uleaJ^ure(l  and  a  record  of  the  length  wii^  made 
aloDfT  with  the  record  of  rontento  of  the  stomach.  In  some  cases  also  the  sex  of  the 
individual  was  noted.  It  was  not  found  practicable  to  keep  a  record  of  the  length 
jiiid  -i  \  of  !ill  till'  ^|>('<  inii  ti<  from  wliidi  •^totiitir  lis  were  taken  and  pn'served.  l»iit  the 
stonuii  h.s  ^){  .s^N'<-inien.s  uhtained  from  ditierent  loealities  were  kept  s(>[iarute  and  a 
record  made  of  the  longest  and  shortest  specimens  from  which  they  were  taken. 

The  relative  qiiantity  of  food  in  each  stomach  was  estimated — tliat  is,  whether 
the  uinotint  <)f  food  found  was  a  ((imrter.  or  a  half,  i-li  ..  "f  fin'  (|tmntit3'  the  >toiMai  h 
would  hold  with  ordinary  diijtension.  The  relative  amount  of  the  various  food  ele- 
ments was  then  estimated  and  recorded  in  percentages.  The  percentage  method  was 
used  rather  than  the  counting  method  lieeause  the  content.s  of  many  stouuushs  con- 
sisted larjfely  of  frajrments  so  small  that  it  was  im]x»ssihle  to  |)lin  f  them  in  the  proper 
group  ur  groups  of  inseet.s.  However,  the  number  of  individuals  making  up  the 
various  percentages  was  also  recorded  in  cases  where  it  could  readily  be  determined. 
Only  a  very  gencnd  »  lassilieation  of  the  stounieh  contents  wa>  attempted  and  the  fol- 
lowinjr  record  will  show  how  the  various  items  wen*  noted:  Specimen  No.  7,  Init^tli 
7  inches;  stomach  aUmt  lw»)-third.>  full;  contents — 1.5  per  cent  remains  of  7  stone- 
fly  nymphH,  95  per  cent  Chironomidie  (761  chironomid  larvss  and  1  pupa),  d  per  cent 
1  Iflr},^'  fly,  i(.5  per  cent  elytron  of  a  small  beetle,  1  per  cent  ant«.  The  insert  fr!i<.' 
ment.s  that  were  too  small  to  he  identitied  accunitely  were  recorded  under  the  lu>a<l 
of  ''^ini>ect  fragment's"  and  the  Chironomidie  were  noted  .seimnUely  from  the  other 
Diptera  because,  in  general,  they  were  found  to  be  a  more  important  food  element 
than  the  other  Dipteni.  The  otluM  groups  are  self-explanatory.  The  following  is  a 
sumuurized  record  of  the  rcsultti: 

Salmo  white!  Evermann. 

SofTH  VoKK  OK  THK  Kaweah  Hiver. — The  stoumchs  of  13  Specimens  obtained 
from  this  stream  at  South  Fork  Meadows,  on  ,fuly  I.").  I'.H14,  were  studied.  The 
si>ecimenj*  varied  in  length  from  6..">  to  ti  inches.  All  the  stomachs  except  1  were 
estimated  to  lie  half  full  or  more. 

Ar^irhnidii.    Two  per  cent  of  the  content >  of  1  stomach  consisted  of  spiders. 

/'.'/•/i,  III-  i  ''>/>i.  Three  stomachs  contained  May-fly  nymphs,  two  5  per  cent,  and 
the  other  '6  per  cent. 

It^ptera. — Forty  per  cent  of  the  contents  of  1  stomach  consi.<<ted  of  adult 
stonj'-tties,  and  2  others  contained    and  1.7.5  per  cent  stone-My  nymphs. 

Orf /,,./.,'., -It.  The  remiiijis  of  a  grasshopper  (locust)  constituted  25  per  cent  of 
the  stomach  contents  of  i  sjM-cimen. 

Il'mijttrra. — One  specimen  had  eaten  1  per  cent  Hemiptera. 

Trirhiijtti  rti.  Y*mr  stoinaclis  contained  'i.'t,  l.'J,  and  i>  per  cent  caddis*fly 
larva',  and  y>  contaitied  '.hi,  -ji",  and  1  pt»r  cent  c;i-c>.  of  caddi>  tly  larva-. 

l)  'n>iti'a. — Three  specimens  had  eaten  10,  »>,  and  2  per  cunt  Diptem. 
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C%mmttmfdm.— Four  Htomaclu  contained  95,  80,  S,  and  1  per  cent  chironomid 

larvii'. 

L'oUoptcru. — The  contents  of  6  Htouiuchs  contiiHted  of  7i>,  GO,  15,  10,  and  o.2o 
per  cent  beetles. 

Jfymtneptera.—Tlaw  Mtomacha  i-ontained  ants,  two  25  per  cent,  and  the  other  1 

por  ront, 

IiiMturt  fntgnunti<. — Sumll  fmgmenteof  insects  consiiiuU'd  from  '.»  per  cent  to  H5 
per  cent  of  the  entire  stomach  contents  of  9  specimens. 

Vi'ijetaMe  matter. — Five  stoniacha  contained  4o.  30,  lo,  7,  and  0.5  per  cent 
vegeta)»le  matter.  In  one  or  two  iiistanees  part  of  ibis  vegetable  matter  was  prob- 
ably deri\  i'd  from  the  i-ase**  of  eaddis-fly  larva-.  ' 

The  followinpr  percentage!*  oliow  the  relative  importance  of  the  various  elements 
of  the  stomach  contents  for  all  VI  specimens.  These  avenifje  j)orcentajf»«s  were 
ohtainnl  by  addinjj  tojfcther  all  the  pcn  cntufjes  of  each  element  and  dividinjf  thin 
Kum  by  12.  Arachnidu  0.16,  Kphemerida  (.May-fly  larva;)  1,  IMecoptura  (adult  .stone- 
IlieM  and  nymphs)  3.9,  Heniiptem  0.08,  trichopter  htrvie  11.^,  cases  of  trichopter 
larvw  }>.2,  Diptera  !.."».  chironomid  larva*  and  jmpa-  ITi.  Coleopteni  l.">.  Ilynienoptora 
(ants)  4.23,  insect  fi"agment.s  31.4,  ve;ri»talile  matter  7.3.  This  shows  that  trichopter 
larva>,  chironomid  larva>  and  pupa>,  and  Coleoptera  were  the  moat  important  food 
elements,  as  tbetie  three  together  constituted  a  little  over  41  per  cent  of  the  stomach 
contents  of  the  front. 

Soda  C'KKKK.—Six  trout  of  the  .sjuue  species  were  obtained  from  this  .stream  at 
Quinns  lIortM:  Camp  on  .luly  10,  liK)4.  They  varied  in  length  from  4.5  to 0.5  inches. 
Five  of  the  stomacbs  were  estimated  to  be  from  one-half  to  two-thirds  full  and  the 
MXth  about  one-fourth  full. 

Ephvinfi'tda. — One  stomach  contained  15  per  cent  May-ily  uyraphs. 

Pl*!coptera. — One  lipecitnen  had  eaten  15  per  cent  adult  stone-f1ie»  and  two  had 
each  eaten  20  per  cent  stone-fly  nymphs. 

Orthoptera.—Onib  apecimen  contained  25  per  cent  remains  of  a  grasshopper 
(locust). 

Triehojutfra.—Thrv^  stomachs  contained  00,  20,  and  15  per  cent  caddis-fly  larvn 
and  another  *>*o  pt  i  cent  larva>  and  larval  ca^eM  together. 

('!urmomid», — Tlie  contenta  of  one  stomach  consisted  of  1  per  cent  chironomid 

larva;. 

Onleoptara. — ^Twenty  per  cent  of  the  contents  of  one  stomach  and  5  per  cent  of 
another  consisted  of  remains  of  beetles. 

ffifiih  nopt'-ni. — One  .stomach  i-ontaincnl  IT)  and  another  10  per  cent  ants. 

Imcct  J'mytncnU. — The  content;;  of  all  six  stomachs  consisted  of  10  per  cent  to 
99  per  cent  small  fragments  of  insecto. 

Vetjttaiff'-  iiiiift,r.—Tvto  specimens  had  partaken  of  vegetable  matter  to  the 
extent  of  .5  hikI  2  per  cent. 

The  foliowinj;  are  the  average  iHjrccntagcs  for  thcsi?  .six  sjMviniens:  Kphemerida 
(May-fly  nymphs)  2.5,  Plecoptera  (adult  stone-flies  and  nymphs)  0.22,  Orthoptera 
4.1H.  trichopter  larva'  30.sl*,  chironomid  larva*  0.1<;.  Coleopt<'ni  I.!*!.  Ilymcnoptora 
(anta)  4.16,  insect  fragmenta  43.60,  vegetable  matter  1.16.  Trichopter  larvsi,  with 


Digitized  by  Google 


46 


BULLETTW  OF  TITE  BUHXAr  OF  FISHERIFB. 


an  average  of  30.82  i>er  cent,  formed  the  most  important  t'lcmont  of  the  food  of 
tbeue  specimens,  and  adult  Htone-flies  and  nymphs  were  Recond  in  importance. 

Lirn-F.  Kkuk  Riter. — Tlie  41  trout  (-k*?^///*^* /r/</V<*/)  obtained  from  this  stream 
were  cniitrlit  in  the  vicinity  of  :i  \Aiuv  culled  lir<>(|ct"<  cabin  on  .Inly  17.  \WM.  They 
varied  in  lenjjtli  from  5  to  >  inches,  'i'he  stoinuchs  of  34  were  ei»tiniattid  to  Ijc  half 
full  or  more:  the  othert*  were  leati  than  half  full. 

Trniif  ,«/</.    A  trout  «gg  oonsUtttted  5  per  cent  of  the  contentt)  of  one  atomach. 

////'//V. //  .  '/'.  Five  ^totntidis  contained  hydrachnida;  one  contained  1  percent 
and  the  otlier  four  each  u.*j;.  jkm"  <  ent. 

A/tAeMvri4/a.  yiay-t\y  nymphs  constituted  from  1  to  5  per  cent  of  the  contents 
of  eiyrht  stomachs.  ) 

/'Af«y^^/v^  Adult  >tonc-Hios  consfilutcd  I.">  i>cr  cent  6f  the  contents  of  two 
stoniacliH,  titone-fly  nymphs  iu  and  5  per  cunt  of  two  others,  and  pupte  1  per  cent  of 
another. 

Orthoptera. — ^Two  atomacha  contained  50  and  2  percent  remains  of  praashoppera 
(locu.sts),  niid  f nig^Dionts  which  appeared  to  be  parts  of  a  mantb  composed  3  percent 

of  the  contents  of  miother. 

//emijftera. — Thirteen  stomachs  contained  from  1  per  cent  to  10  i>er  cent 
llemiptera. 

Trii  fiiijifi  rti.  Six  sfx^ciinens  had  eaten  o.r»  per  cent  to  .^0  per  cent  oaddis-fly  larva 
and  six  others  contained  1  to  S  |>er  cent  nises  of  caddis  Hy  larva*. 

Lcjdiliqda'u. — Moths  eon-ntituted  15  per  cent  of  tlie  contentvS  of  two  stomachs,  3 
and  3  per  cent  of  two  others,  while  15  per  cent  of  the  contents  of  another  oonsbted 

of  a  caterpillar. 

I)',l>t>iii.  One  stomach  contained  1")  per  cent  Diptera,  one  5  per  cent,  three  2 
per  cent,  live  1  per  cent,  and  two  0.5  per  cent. 

Ckironomidee. — (%ironomid  larv»  and  pupn  were  found  in  24  atomaehs  and 
constituted  from  0.25  to  lo  ]ht  cent  of  the  eontent.s. 

Cohnpfti'ii,-  Heetles  were  found  in  3s  stnnmehs.  They  made  up  from  10  to  .'lO 
per  cent  of  the  contents  of  2t>  stomachs  and  1  to  9  per  cent  of  the  contents  of  the 
other  IS. 

Hymenoptera. — Forty  of  these  41  trout  had  eaten  injject.s  belonging  to  this  order. 
Thirty-nine  had  eaten  from  -J  to  per  c(>nt  ants;  sIx  had  eaten  2  to  10  per  centbeea; 
and  nine,  1  to    per  cent  other  Ilyuunoptera. 

iMueifragmmU, — Small  fragments  of  inseete  constituted  from  10  to  92  percent 
of  the  contents  of  40stt)machs. 

Vrf/rfahf,'  mafter. — Sixteen  stomachs  were  found  to  contain  from  1  to  10  per 
cent  vegetjible  matter. 

Sand.—Tkt»  oont^ts  of  8  stomacha  consisted  of  1  to  8  per  cent  sand.  It  appeared 
that  a  large  part  of  this  sand  had  been  derived  from  the  larval  and  papal  cases  of 
insects. 

The  following  arc  the  average  percentages  for  these  41  siK'ciiuens:  Ephemerida 
(May-tly  nymphs)  0.7,  Plecopten  (adult  stone-flies  and  nymphs)  1.28,  Orthoptora  1.4, 
I  Ieinipteiii0.*35.  trichopter  Iarvo9l.4,case8of  trichopter  larva*  o.T,  Le|ndoptera(moth8) 

l.H.  lliptiMM  <>  ss,  chironomid  larvir  and  pnjiie  1.41,  C'oleopteni  l.'>.  Ilymenoptoi'a  15, 
insect  fi-ugmenls  57.11,  vegetable  mutter  1.4,  sand  1.3.    The  above  percentages  show 
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that  OolMptora  and  HymenopU^ni  were  the  two  chiof  oonstitnents  of  the  otmuob 

content"*  of  thrsf  sjMM-iineiis.  'Plic  1.'  per  cent  of  tlir  l:ift(>r  \vu<  ni-iHc  up  of  12.K  ytor 
cent  ai)t6  and  2.2  per  cx'iit  other  ilyiaciioptcni.  i'uruMitic  tiiretui-wonii!*  (Noinatoda) 
were  foand  in  68  per  cent  of  these  trout  Some  stomachii  contained  as  many  n»  10 
of  these  panwitei*. 

(\iVoTK  CuKKK.  Onlvonr  tnml  from  Coyote  ( 'I  '  ck  wms  studied.  Tlie  specimen 
watt  a  male,  6  inches  long,  ttiul  its  t?louiach  wui>  cstiniutc<i  t«>  Ih;  one-tliini  full.  The 
stomach  oonteRts  oonaisted  of  the  following:  Plecoptera  (stono-fly  nyiuphs)  15  per 
cent,  NeuToptera  (a  dobson)  25  per  cent,  chironomid  larvn  2  per  oent^  and  inaect 
fragment*  68  per  cent 

Salmo  gilberti  .lordiin. 

Upper  Kekn  Lakk.  Six  trout  were  ohtjiined  from  Upper  Korn  Lake  on  July 
I'.i  and  21,  varying  in  length  from  7  to  1U.T5  inches.  The  stomach  of  the  longest 
specimen  was  em|rf;y  and  only  two  of  the  others  were  estimated  to  be  as  mach  as 
half  full. 

Ej>hfineTida. — May-tly  nymphs  constituted  5  per  cent  of  the  contents  of  one 
stomach. 

Chinmotnidfe. — One  stomach  contdned  25  per  cent  chironomid  larvte. 
HymfiK'pt,  l  it.   'I'lio  contents  of  one  stomach  consisted  of  3  per  cent  ants  and  2 

per  cent  other  Hymenoptem. 

huseitt  fitly iuvnt«.  Mo.st  of  itie  in.sc-ct  fragments  were  too  anuxW  for  identification. 
These  small  fragments  constituted  94  per  cent  of  the  contents  of  one  stomach,  93  per 
cent  of  unother,  .">il  per  cent  of  another.  !in<!  lo  {mt  cent  of  eiieli  of  two  others. 

]'.  I/,  t.ilil,  i,,,itt,r.  Ninety  ]>or  eeiit  of  the  contents  of  one  stonmcli  consisted  of 
pieces  of  a  JJn/nirJuiun  which  wit.'s  growing  ulmndantiy  in  the  lake;  unuther  contuiued 
90  per  cent  Batrachitttn  and  alg»;  another  25  percent  vegetable  matter,  and  a  fourth 
S  per  cent  liatravhlum. 

Siniil.    Sund  (•<»nstituted  I  pei-  cent  of  the  contents  of  one  stomiicli. 

The  average  percc?it«ges  for  theisc  Upper  Kern  Luke  .speciuien.s  are  an  follows: 
Ephemerida  (May-fly  nymphs)  1,  chironomid  larvn  5,  Hymenoptera  1,  insect  frag- 
ments 5L4,  vogelable  matter  4L4,  8and  0.2.  The  chief  characteristic  of  these  aver- 
ages is  the  hitrh  pereenttitre  of  vegetiihle  matter. 

Kekn  liivbu. — One  specimen,  a  female  11  inches  long,  was  caught  about  a  mile 
above  Upper  Kern  Lake  on  July  21.  Its  stomach  contained  Plecoptera  (stone-fly 
njTnpbs)  15  per  cent,  Neuroptera  (a  dobson)  30  per  cent,  Coleopten  (beetle  remains) 
2  per  cent,  and  insect  fragments  36  per  cent. 

Salmo  roosevelti  Everraann. 

VoijCANO  CiiiaSK. — Eighteen  golden  trout  were  obtained  from  Volcano  Creek  on 

.Tuly  22  and  23.  1I»04,  all  canjrht  in  the  lower  course  of  the  creek  on\y  two  or  three 
niilesabove  \i»  mouth.  The  longest  and  .shortest  trout  uiea-sured,  respecttvoh',  1 1  and 
5  Inches.  The  stomachs  of  7  of  them  were  estimated  to  be  half  full  or  more,  while 
the  others  were  only  a  quarter  to  a  third  full. 

AracKnUhi. — Spiders  constituted     |H<r  cent  of  th<'  contents  of  1  stoinurh. 
Ephemtrtila. —'Vwo  to  lo  |K'r  cent  of  the  contents  of  7  stomachs  consisted  of 
adult  May  llie^  and  12  stomachs  contained  from  1  to  30  jicr  cent  May-Hy  nymphs. 
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/'f.ioj'f,  I' I.  Thrco  stomachH  c(>nt:iiti<-(l  10,  5,  and  2  per  cent  adult  stone  flies 
and  12  from  3  to      por  rent  stonp-fly  nymphs. 

(Mlutptera.  -The  Mtoniach  t-untciito  of  4  truut  oonaiiited  of  50, 6,  5,  and  2  per 
cent  i^eoes  of  gnuHhoppers  (locusts). 

n>  iiiipterii. — Fivo  «t()nmrh>i  con(!iin<Ml  ti.-j;.  to 'J  jwr  cent  llt  tnlptfiii. 

Tr  'n  hopti'rtt. — The  contents  of  6  .stoinucli.s  con^Utud  of  4<»,  I'n,  lu,  a,  and  2  |>er 
cimt  adult  caddis  flies;  VI  contained  from  0.25  to  15  per  cent  cadditt-tly  larviv,  and 
14  contained  larval  nisos  varying  in  amount  from  1  to  25  per  cent. 

I^jtidoptera. — Eight  per  cent  of  the  contents  of  1  stomach  consisted  of  iienwins 
of  moths. 

^Atn9fu>»tM£a>.— Eight  specimcnn  had  eaten  from  0.5  to  8  per  cent  clrirononiid 
larva>. 

<  'fJettptern.  —  Rootles  coii'-titutiil  1  to  :?  \>ov  cent  of  tin-  -toiimi-h  coiitciif-  of  7 
specimens,  and  iarvui  of  diviuj^  beotlet>  (water  tigers)  constituted  frutn  vi  (ti  »  jxu-  cunt 
of  the  contents  of  7  specimens,  5  of  which  contained  no  other  Coleoptera. 

Hymemj^eta, — ^Ants  conslitutod  from  1  to  20  per  cent  of  the  stomach  contents 

of  13  spofinicns. 

ItiHtrt /rtujnu  iitx. — From  1  U>*>f>  per  cent  of  the  contcnt>  of  all  tbu  stomachs  con- 
sisted of  small  fragments  of  insectH. 

VegOatH^  Matter.— Two  stomachs  contained  8  per  cent  vegetable  matter.,  one  9 
percent,  two  1  jier  cent,  iiinl  oiio  "'.ri  pt-r  cctit. 

iSiinJ. — The  stomach  conlentvS  of  ii  individuals  c«»nsislod  of  1  to  tioper  ct;nt  .sand, 
which  was  derived  chiefly  from  the  cases  of  insect  larvie  and  pupte. 

The  average  percentages  for  these  18  golden  trout  are  u>  follows:  Anichnida 
0.29,  Ei>bemondu  (May-fly  nymphs)  7.  !'locoptoi-a  (mlult  stone  llios  and  ?iyniphs)  1*J.2, 
Orthoptcra  b.i),  liemiptem  o.27,  adult  and  larval  Triclioptera  l.TJ,  ch.scs  of  larval 
TrichoptcraTf  Lepidoptera  (motbM)0.<l5,  Diptera0.9,chironomid  larvie  1.5,  Coleoptera 
2.67,  Hymenoptera  (ant-)  4.1,  insect  fn»<»-ment**  41.!»,  vepi^tahle  matter  1.:'..  sjincl  i>.7. 
Tho.se  pcrcentagCH  show  that  the  mo>t  iinporlHiit  eh-ments  of  llie  food  of  tiie  golden 
trout  at  the  time  thcms  s(H>ciuiens  were  caught  were  May-lly  nympbti,  adult  .stone 
flies  and  nymplis,  and  adult  caddis-flies  and  larrie.  Ants  ranked  next  in  importance. 
Only  two  of  theee  stomachs  contuncd  threadworms  (Nematoda). 

DISCUSSION  or  RBSULTB. 

If  the  foregoing  results  may  Iks  taken  a.s  i-epro-senttitivo  of  the  various  streams 
from  which  these  specimens  were  olitained,  the  trout  in  them  were  dependent  almost 
wholly  on  insect  life  for  their  food  at  the  time  these  investigations  were  made. 
In  fact,  judging  from  tlie  .scarcity  of  other  animal  fornus  that  might  serve  as  foinl, 
adult  insect.s  and  the  aiiuatic  larvie  of  injects  must  play  a  very  important  n'de  in  the 
food  supply  of  these  trout  during  the  entire  year.  It  is  possihlo,  of  course,  that  the 
small  trout  may  Imj  enten  liy  the  larger  on<"s  ji)  limi'-.  Imt  no  -uch  faniMhaiistie 
tendencies  were  found  among  the  specimens  exatnin^-d.  the  only  indication  of  canni- 
balism  noted  lieing  the  single  trout  egg  eaten  by  tine  sjH*cimen. 

The  relative  importance  of  the  different  groups  of  insect.s  was  very  different  in 
the  different  localities.  The  specimens  from  the  ijouth  Fork  of  the  Kaweah  River 
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had  fed  most  abundantly  on  trichopter  larvB,  cbironoiuid  larva*  and  pupfe,  and 
ColflOpteni:  trichopttT  larvae  i-aiikcd  hi<.'In^<t  with  the  troiit  from  Sodw  Creek,  with 
adult  Htone-dies  and  njrniphs  twcond  in  iiupurtanc-e;  those  from  the  Littlo  Kcm  Kiver 
had  partaken  tnoet  freely  of  Coleoptera  (beetles)  and  Hymenoptera  (antx);  and  tlx) 
golden  trout  had  fed  most  freely  on  May-fly  nyn)|)b!(,  adult  atone-flien  and  nynipha. 
and  [idult  unci  Iiirval  Triclioptora.  Tbi'-^o  iin  <'stij.niti<ins  wort'  tii>t  sufHciont  to  deter- 
mine whctber  theiM;  diffei'euccM  in  diet  were  due  to  a  choice  of  food  by  the  trout  or 
whether  they  wore  the  result  of  differaooeii  in  the  distribution  of  the  different  kinds 
of  ins4n-t>i  resiiliintr  from  local  eonditiona.  The  latter  was  probably  a  very  important 
faetor  in  pnKlurinjf  thi'sc  (lifrrrorifps,  us  it  was  riotiMi  tlint  (lie  iKjinUif  larviB  varied, 
not  only  in  actual  numlwrs  but  alao  in  relative  almndjiuce,  in  the  ditlerent  localities. 

Vegetable  matter  formed  a  comparatively  small  part  of  the  stonuk'h  con  tents  of 
thcf  8p«'ciniens  obtained  from  .streams,  and  probably  much  of  thlM  was  taken  by 
accidiMit.  Three  of  the  trout  from  FpiKM-  Kern  Lake,  however,  eontained  considiM-- 
able  (piantitieii  of  ve^elalile  matter,  so  that  (Nirt  of  it,  at  lea^l,  mast  have  t>een  taken 
purposely. 

In  the  (  iist  s  when'  the  OCX  was  noted  there  was  no  apparent  difference  in  the 
diet  of  the  male  and  fooiale. 

CLAOOCBBA  AND  OOPEFODA  OF  THE  KRIOI  RITKR  RB[H<m. 

Cladooenu— The  Cladooera  collected  In  npper  Kern  Lake  on  July  20  represented 
only  two  forms,  Etiry.  r<  u.s  1,1,11, If. it<is  ().  F.  MAller  and  Chjfdarm  itpksericmO,  F. 
MiUler,  which,  however,  wen^  abundant. 

The  material  cH)lleeted  from  Hockett  LakeM  on  'hily  IG  contained  the  following 
dadocera,  which,  with  the  exception  of  Daphnm  and  JWtfpktmtu,  were  abundant: 

D!'ijfha,»ttMniui  ftnf/ttrnfu'n/toii >nii  Fi^rlici'.  Thi^  form  npiviii'iitl v  belonj^s  to 
Lilljeborg\s  variety  iiK^alopH.  The  head  is  narrow  and  iUs  ventral  margin  '\»  concave 
in  some  Rpecimons,  just  as  shown  in  (i|2rure  7,  plate  iv,  Cladooera  Sueci«>.  The  eye  is 
large,  uliout  tive-Hixth.H  of  the  width  of  the  anterior  pai't  of  the  head. 

Jjaphnia  loiiiji-^jii h(t  ().  K.  Mrdler. 

Scaphtdelteriff  mnvromita  O.  F.  Midler. 

8imoeephaiv»  nermlntwi  O.  F.  M&ller. 

CfrlitdaphsUapiih  Sar-^. 

St r,  f'/oi'tTii"  x,  !'!',,  ,! iiil'it >iM  Fisi'lii'r. 

M^nrytxrvm  hiiu'lliitxjt  O.  F.  Miiller. 

Lyneent9  itj^nut  Leydig. 

i  'InjiimiM  »ph»rii'm  O.  F.  Mfiller.  •  • 

V'J IfphfiniiH  jtid'ujthix  Liniueus. 

(Jopepoda.— Dr.  (J.  Dwight  Mar.sii  ha.s  identiliexl  the  following  eopepod.s  collected 
in  Kern  Lake  and  Hockett  Lakes: 

From  Kern  Lake,  C;tvlo/tH  serrtUattut  Fischer  and  ('y<l,>j,x  ,ilht',I,i.-,  J  urine. 

From  Horki  tt  Lukrs.  ( /,>/}m MrrnUakutMtntaiim  hvady^  C'jfdoj>«albulusJ\xm 
and  JJiajjtoititui  aiyuimuila  Lilljeborg. 

II.B.r.llS6-l 
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Fehmary,  18S)7,  pp.  M)  aiuHil.    Hditorial,  in  Motet*  and  ijii(Tii>!<,  {i;ivin)$  an  account  of  plantinfcs 
ofgolden  trout  In  the  Mount  Whiint  y  reuion  hy  .lolm  Bnxlfr,  of  Viaalia,  C&\. 

1887.  ^— —  .   The  Kern  Uiver  and  gokleu  XnmX.   <Tho  American  Angler,  toI.  xxvh,  no.  8,' 

March,  1897,  p.  01,  in  Nnteaand  Qneriea. 
1887.  Kkoiikh*  .Ioiin.    Ihnv  to  n-ai  h  the  Kent  Bivem,  Oallfomia.  <The  American  Ani^er,  voL 
XXVII,  IKK  4,  April,  IW»7,  pji.  W-IOH. 

DeacripUon  of  the  efjuniry,  with  niinieroua  inci<lental  reference*  to  trout  llahii^.  Reference 
alao^  p.  lOS,  to  the  lakcH  lia\  iii^  Ihtii  titneked  with  troul. 

1887.  .    .V  lif-h-loviiiK  i-<iioiiiunity.    <TIm'  .Viiierican  .\infier,  vol.  xxvii,  no.  4,  April, 

1K»7,  pp.  12;t  and  124. 
8peaka  of  apurtanienV  cluiw  of  the  region  and  thdir  work  in  phuiting  trout. 

1802.  JoRr>A»,  DAvin  Htarr,  and  Kx-crmann,  Barton  Warrkx.   American  food  and  game  fishes, 
pp.  •J01-*.'<iJ,  |»,,iiM,-.lay,  Wiiif  Si.  ("o  .  New  York,  I1K»L' 

1UU3.  llirrKLL,  TiiKoiHkKK  II.    On  the  tip-lop  <»f  the  Unili'd  Sutea.     <SnuM't  MittfK/.iiie,  vi>l.  x, 
no.  4,  F^Nwary,  1803,  pp.  294-308. 

I)<t<4Tiption  of  a  trip  ctf  a  party  np  >Ioiiiit  Whitney.  General  deacriptiou  of  tile  country  and 
brief  dejicription  of  the  (Mlden  trout  on  p. 

1803.  .  The  country  of  the  golden  trout.  <Monnt  Whitney  Club  Journal,  vol.  i,  no.  2, 

May.  1903,  pp.  41-16. 

niveaa  brief  deteription  of  the  golden  trotit  (nize,  color.  Haver,  and  explanation  of  color,  also 

fori-.'Ji'es  tliat  the  luiiulifrx  will  t.iionii'  i  xhaiisti-d ). 
I'M'i.  NoKHOK,  r.  M.    Trail:*  into  tiie  .Mount  Whitney  and  Kern  Hiver  reKi<in.s.    <.Mount  Whitney 
Club  Journal,  vol.  i.  no.  2,  May.  1903,  pp.  08-71. 

Mainly  a  dpHcription  of  the  country  from  a  guide's  or  tourist's  point  fA  view,  with  oocasiODal 
aiid  rather  incidental  referenoes  to  tit>hea  and  liHliing. 
1808.  Maddox,  Hkn  M     Itinerary  nf  trip  to  Mount  Whitney?  <Monnt  WMtS^  dub  Journal, 
vol.  I,  no.  2.  May,  1903,  pp.  7fr-78. 
Diary  aeoonnt  of  variona  ramps,  with  trequent  refereneee  to  flahes  vA  fldiing. 

1804.  Ai.i.KN-,  A.  n    With  tli<  ,<i.  ri.i  ('ln>>  to  Moont  Whitney.  <Mount  Whitney  Club  Joumal, 
vol.  I,  no.  3,  .May,  li«)4,  pp.  114-121. 

Description  of  a  trip  to  Mount  Whitney,  July  »,  180(1,  with  tonnat'stlvMcriiititin  of  the  rogioii. 
Mentions  tlie  capture  of  800  or  700  gulden  trout  by  tlH*  |)«rty,  p.  11$. 
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11104.  KhWARtiK.  K.  H.   Tlie  Hotuit  Whitney  tnU.  <Mount  Whitney  Club  JnnnnI,  vol.  i,  no.  S, 
May,  IWH,  pp.  127-1 
Hidnly  n  deMviptlon  of  the  oonntry.   ReferencM  to  lh«i  golden  tront,  p.  12K. 

Ifl04.  I,AW!<4>N,  Andkkw  ('.    The  tr«N.tii(ir|>lir>):«'ny  <»f  tin-  upiHT  Kith  Rafiii.       riiiwrsily  <>f  Cali- 
(uritiu  l^^l»li<■«til>ll•i.    Hulk'tiii  of  tlie  LViwrtiiii'iit  of  (rti>l<i>ty,  vol.  :i,  no.  16,  \>\>.  'Ml-'SHi,  Fehruary, 
1804.   Berki  U  y.  The  Univerrity  Praw. 
An  exhaiiittive  diacuanon  of  the  |teolqgy  of  the  Muunt  Whitney  region. 
Ifl04.  Wrttc,  BrswAfrr  Rdward.  The  Kolden  trout   (Chap.  XX  of  «  npriitl,  "Ttiv  MonntBinB.*') 

Thi' Oiitlo-ik.  vol.  :s.  II..      SfiitenilKT  10,  I'KU,  pp.  i:U  ant!  V.V2. 
19Q4.  KvKKMANN,  It.tKTo.M  \V.    Tht'  K*>l<lt;ii  trout  of  VuIchiio  C'n?«'k.    ■  The  Aini-rit-itii  Fi.sh  CultiiriM, 
vol.  \,  no.  10.  Orlol)er,  1904,  pp.  h-7. 

An  nctNtunt  <>f  a  trip  t»  the  Mount  Whitni>y  iv(dim,  with  ubwrvmtione  i^nrnvming  the  natare  ol 
the  rountry  AtiA  kindu  of  trout  of  the  varioiiH  Btrii^ins. 

lOiK).  .   The  moat  beaatifol  of  nil  the  traulH.   <Khieide'  Macaiine,  voL  i,  no.  4,  June, 

liM5,  pp.  lOo-ion. 

An  accoont  of  a  trip  to  tht*  Meant  Whitney  rexion,  inclnilinK  •  deneription  of  the  rnuntiy.  The 

fmitM-  iirtiilf  n-piil>lislH-<l  iiikIit  the  ht'ailiti);  "Volcano  Civok  Golden  TrOOt,*'  in  the  Vimlia 
I>aily  'rinier>  ( ViMulia,  C'«l. ),  vol.  X.XVIU.  nu.  IIH,  July  1:2,  liXio. 

190a.  .  The  golden  trout  of  Volcano  <>eeli.  <TrsnMctioQ«  American  Flalieriea  Sodety 

im,  PI*.  14H-154. 

tBOk.  FoRKRi>  Drer.    Our  qiMwt  of  the  (lolden  tmnt.    <Poi«iit  and  Htnau,  voL  Uv,  no.  tknil. 

\'\>  -JM  Aiu]  ■-'.■>■"), 
Au  iiiteraetiug  Hccuuitt  oi  a  trip  to  V  olcano  Crtvk. 
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THE  PHYSIOLOGICAL  EFFECTS  UPON  FISHES  OF  CHANGES  IN  IHE  DENSFH 

AND  SALINin  OF  WATER. 


Rv  FRANCIS  M,  SI"MNI:k,  I'll.  I»  . 
Ditvrlor  Fisfift  U's  /.afttinitorv,  U'lMnis  Holt\  Mass. 


INTRODUCTION. 

It  is  a  roiiuiionpbu'i'  to  lioth  Hnhuniiaii  uiul  zuulufrist  that  certain  tiwhos  dwell  exelii- 
ttirely  in  salt  water  and  others  exclunively  in  frwih  wati>r,  wbile  others  yet  luuy  live 
indifferently  in  either  nieiliuni.  It  is  well  known,  altw>,  that  death  to  frequently  the 
f««ii!t  tif  ail  nt»nii)t  niid  (M)iisi(|(  nit>lr  clmnt^'e  of  deiisitv. 

Nuiiiur()iij>  ^i-ol)ieiu8  of  greut  physiologicul  importance  are  here  involved.  Why 
iM  an  extreme  change  of  density  so  fatal  in  aome  cama  and  ho  bamileMo  in  otherHV 
And  is  it  the  cliunf^  of  density  wliieh  iM  ret^ponsibie  for  the  harmful  effefto,  after 
allf  May  not  salt  water  Im-  toxic,  in  a  narrower  senite,  to  fresh-water  fi-^lies.  and 
vice  versa i  In  any  ca«*e,  what  is  the  iiiitnediute  cuutte  of  deaths  Are  the  limiting 
membranes  of  a  fish  permeable  to  both  water  and  ttaltM,  or  are  they  only  setui]K>rme- 
ableil  Or,Bre  they,  perhaps,  ini|>eriui'ahl«'  t«)  l>otli^  And  are  all  of  tiic  liiiiitin|r 
nieinlinini  s  alike  i?i  tliis  rcjrard^  Likewise,  is  their  <-()ndition  the  same  foi  all  sjh>- 
eie.s  and  uiuler  ali  eircuiustance.sj  TIk  ^c  aitj  chisel}'  relaUnl  questiuiis.  They  bjive 
received  many  and  quite  contradietory  amtwerM.  It  ik  hoped  that  the  expeiimentrt 
dWussed  in  the  enMuingpa^es  have  contributed  something  toward  tlicir  solution. 

The  first  of  the-e  experiments  were  chiefly  eonceriH'tl  in  <ie(eniiiiiiiit,^  whether  a 
given  ciiange  in  wut^  r  density  was  bunuful  to  a  given  siHH-ie.s  of  lisli,  records  being 
kept  of  the  rate  of  death.  In  a  aecond  series  weight  detenninationii  were  made  with 
a  view  to  ascertaining  whettier  such  changes  in  the  density  of  the  surrounding 
medium  were  ac<'omi«iiiied  !)y  appiTcialtle  osmotic  effects  ti]>oii  the  ti^lio.  Third, 
it  was  sought  t<»  dis«  over  whether  the  nienibnuies  were  pi-rmeable  to  water  only  or 
to  Malta  as  well.  The  passage  of  salts  from  the  ftsh  into  the  aurrounding  water  was 
tested  ehemii  ally,  and  likewise  the  salt  content  of  the  tissues  of  fishes  of  several 
K|X'eies  un*ier  dilTercnt  conditions  was  detennined.  Kinallx .  a  S4'ries  of  experiment", 
wiis  |X'rform«'tl  with  a  view  to  discovering  wlietlier  sui-h  osmotic  exchanges  were 
confined  to  the  gilk*  or  whether  the  general  body  integument  wait  likewlMe  concerned. 
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BULLSHN  or  TaS  BURXAU  OF  FmHSRIBS. 


The  experiments  hen  deitcribed  were  carried  on  during  the  mimmera  of  1904 

and  1901)  at  tlif  hiulogictil  IalM)nit<)rv  «>f  the  Burt-au  of  Fisheries  at  Woods  Hole, 
Mas<. .  un<l  (iuriii};  the  sprinjr  ,,f  1!H>">  at  the  Ninv  York  A(|uarinm.  In  th»>  earlier 
portion  of  this  work  1  was  aided  by  Mr.  L).  \V.  Duvin,  usxiMtant  in  tbi.s  laboru- 
tory.  The  work  at  the  New  York  Aquarium  wa*<  rendered  potwiblo  throuj^h  the 
kindtu-ss  of  the  director,  Mr.  C.  il.  Townsoiul,  who  placed  at  my  disiM>sal  u  mom 
e<|uip|MKl  f«)r  n'-i(>jirch,  :in<l  providitl  nir  with  aJmiuiaiit  niutcriul  thioui^fliout  the 
cuurnii  of  the  experiiucnts.  1  iiiu>t  acknowledge,  alsio,  the  eviM'-ready  help  of  several 
memlien  ef  hiH  ataff.  My  thanks  are  likewise  due  to  Frof.  W.  C.  >Sibine,  of  the 
defMrtment  of  physifs  of  Harvard  Untveraity,  for  valuable  criticism. 

THE  DEATH  Ott  SURVIVAL  OF  VARIOUS  SPECIES  AFTER  CHANGES  IN  THE 

SALINITY  OP  THE  WATER. 

THF.  FATAL  fit^TBCT  OP  FS8SM  WATER  tTPON  VARtOOfl  HAtT-WATRK  PISHES. 

My  expi^rimeuts  were  originally  undertaken  from  a  bioniutrie  mtber  than  a 
physiolf^ica!  point  of  view.  It  was  my  object  to  determine  mnisurable  indices  of 
fitness  and  untitness  anion^  th«'  individuals  of  a  speciiM,  somewhat  as  Humpus  ImkI 
doiM'  for  wparrouN  mid  Wcldoii  for  cruhs.  Different  rnoilcs  of  »diminatioii  wore 
chosen,  chiefly  aspliyxiation  and  clian^e  froui  salt  to  fresh  water.  The  iiidiv  i<hiaU 
of  the  more  and  the  less  resistant  halves  of  each  lot  of  1b»h  so  treated  were  suhjct  ted 
to  statistical  study  and  differences  in  type  and  in  variability  wera  noted.  These 
biometrie  studies  are  far  from  eompiete  and  no  statement  of  the  results  is  here 
attempted.  My  attention  has  for  a  time  been  diverted  to  th(>  physioUigical  (questions 
which  form  the  bat«is  of  the  present  paper. 

Tlie  first  ex|x>rinient«  recorded  illustrate  the  fatal  etfcets  of  tnmsfer  to  fnMli 
water  nynyix  our  three  hn-al  species  of  kiHilish  {F>iti<liihtf<).  These  are  all  >iiial!  ti-lies. 
ret»tricte<l  to  shallower  waters.  J\  imijalU  and  K  ImtervclUn*  are  marine  1-ittorul 
forms,  occurring  particularly  on  weedy  shores,  thottj^h  both  sppcies,  and  especnlly 
the  latter,  pass  into  the  braekish  waters.  IWan  (l!)(>3)  says  of  Ji.irriH'titm  that  it 
sometimes  as<'en(ls  streams  U'vond  tidewater,  and  rejj;iirdin);  imijiil !s  he  sees  ''no  rea- 
son to  doubt  its  «)ccurrem-e,  even  in  fresh  water,"  while  Eug«>ne  Smith  (I8i<7)  states 
of  Aettfrocfttwt  that  it  is  often  found  landlocked  in  ice  or  quarry  ponds.**  Dr.  II.  M. 
Smith  informs  me  that  the  latter  species  "is  found  permanently  in  the  vicinity  of 
WashinjftoM.  in  tln"  I'otomiw"  and  it>  ti  ilaitai  ie-.  and  also  in  ponds."  Mr.  Vina! 
Edwanl.s  l)kewi.se  reports  a  ca.se  where  this  tish  was  found  in  fresh  water  above  a 
milldam.  Fresh  water  is  not,  however,  the  more  usual  habitat  of  K  istrrnd/'tw. 
J**,  dtaphanwt,  on  the  contrary,  is  predominantly  a  bmckisli  and  fresh  water  fish, 
extendinji^  from  the  eoast  far  info  the  interior,  and  oi  riiri  iit;.'^  in  lakes  and  streams  as 
far  west  as  the  Mississippi  Uiver,  and  northward  to  Minnesota."  The.se  three  species 
are  readily  di8tin<;n!shable  from  one  another  in  form  and  color.  They  are  very  dif- 
ferent in  their  habits  and  in  various  physiological  cbanu*t(^rs.  Accordingly,  the  species 
should  always  be  spei^ilied  in  any  work  dealing  with  a  member  of  this  genus.* 

•Tlw  wuiUTti  rcprewnliillvm  nf  the  kiwcIm  have  bwii  Kiven  the  rank  i>(  ■  <U»tlnrt  vnriety.  mrimnn. 
APw  tkni-riiitlunii  and  lllnntmliomnl  Umw  flahva  the  raulrr  la  rvfemd  U>  Jordan  and  Uv«miann'i>  "  KbUMn  t4  NorUi 
■nd Ulddte  An«rii«.'' mhI  to Oflrnuin'a ''The CypriiKidonta"  (IM). 


KFTKCTS  UFOH  nSBES  OF  OHANOEB  IN  SALINITY  OV  WATER.  57 
The  tirst  tlirei'  experimentit  deal  with  K  lOitjali*, 

JCl'l'iTHIttHt  /." 

August,  Tbm>  hundred  and  forty-four  tisht>s  put  into  tank  of  salt 

water  and  latter  displaced  by  fresh.  Fifty  per  cent  of  the  fiith  died  daring 
fintt  24  hoiiK;  only  1  ftsh  li\'ing  at  end  of  8  dayii. 

h-l'niii  iit  -'. 

August,  1!»04.  Twcnt.v-Hve  p'lrked  .HiX'ciniens  plai-fd  uluiipilv  in  Uink  of 
frenh  water.    All  bat  1  dead  in  18  hours;  all  dtwd  within  24  hotirN. 

Kj'J*<  r  't  no  lit  ■}. 

SeptonilHT,  1!»04.  Twonty-fivc  picked  spccinicns  phicfd  uliruptly  in  frosli 
water.  Fish  fed  throughout  expi-rinicnt.  Thirty-six  per  cont  di'iul  al  end  of 
iinit  day;  last  fish  dead  in  6  days. 

Th<«  fishes  here  usetl  hn<l  Im^pu  takt>n  in  i^ea  water  of  full  strengtlu  uiid  kept, 
prior  to  thf  <'X])orinuMits,  in  tanks  of  run ninj;  salt  wator  <»f  a  nitniii  dt  n>.ity  of 
alKUit  l.ii:^:^  (reduced  to  4   C'.)und  a  mean  teni|H-rature  runging  from  2o  to 
92^  C.   The  change  of  temperatare  in  the  transfer  from  salt  to  fresh  water 
was  very  nlight  (probably  never  excetMling  3   t'. )  and  can  have  fllayed  no  part, 
hero  or  in  hiter  exjieriments,  in  auising  the  death  of  the  fishes. 
The  next  two  ex|K*riiMent}*  illu-slrate  the  rehitive  mortality  tif  /!  umjuiiH  and 
IwtttrodUw^  and,  in  the  second  case,  of  /*.  diaphamt*. 
K-''/>i I'l III-  lit  J. 

.July,  l!<o-i.    Thirty-three  /''.  niajallM  and  71  F.  lutt-riK'HtuM  put  into  tank  of 
.  tialt  water,  this  lieing  displaced  l)v  running  fresh  water  u<  in  experiment  1. 
jp!  vutjaltH.    No  deaths  during  tirt»t  da\';  42  per  cent  dead  within  S  days; 
S8  per  cent  dead  witliiii     days;  tlie  last  in  4i  days. 

K  lu  tfroclilmt.  First  death  in  .H^  days;  75  per  u'nt  dead  within  Hk  days; 
ail  dead  within  7i  days. 

.Iiilv.  l!i<>4.  Twonty-eij^ht  ni-ijuHx.  '.Vl  h>  t<  roi  titut.  and  'I'l  iliaphanun  were 
put  directly  into  a  tank  of  running  fi'e.sh  water,  at  20  C.  The  huijuUh  and 
kntfrttdUm  came  directly  from  sea  water  of  full  strength,  the  tliuphanuH  from 
a  tank  of  brackish  water  of  spe<  iti«-  gravity  l.ilOG*  (originally  from  a  brackish 
tH>nd  havniir  water  of  spc(  iti<-  gnivity  l.<Min). 

y,  umjttH»  dii-d  in  from  less  tlian  12  to  30  houi>i;  hrieitH'litm  died  in  from 
12  hours  to  10  days;  F.  diaphanm  died  in  from  5  to  14  days.  All  of  majaftt 
had  died  at  a  time  win  ii  only  T  Int.  rm  litiix  (22  per  eent)and  when  no  dutphamtn 
had  died;  and  all  of  lit  ti  itH^iituM  had  died  at  a  time  when  only  51>  per  cent  of 
the  diaphimnH  tuitl  died. 
The  order  of  death  of  these  three  spedes  when  subjected  to  asphy  xiation  in  stale 
water  mx*  found  to  l>e  (1)  diaphtrnw^  (8)  uMjatiM^  (8)  kHmtefttm. 

F..ri*''ri  III  I II  t  ti. 

Eighty -seven  per  cent  of  the  iliajilntiiiiM  had  died  when  only  'M>  pei-  cent  (»f 
the  majalM  had  died  and  when  all  of  the  hett^yief/tuM  were  stilt  living. 
F-rpi'ri iiifiit  7. 
Results  similar  to  experiment  6. 

«iTlMiie«xperiM«mt«  am  not  nuntMKri  In  rhronoloidnil  HHler.  but  are  ibimiRlinnl  ammirtl  mlrljr  with  nrfviriivetn 
ml^M^-imlliY.  Tlteiim  twdvearpamnnitihinpi-amlwtcdafWnailiillote.  ftSreyi,«L 


Digitized  by  Google 


58 


nrLLETIN  OV  THE  BL'KKAl'   OK  F18UKKIK8. 


Throughout  all  of  thf>r  I'xiM'riincnfs,  bniltliy  HhIk-s  wen'  sflcctcd  unlfss  othor- 
wise  specified.  Fislien  having  tlu'  same  historv  as  tli<»<'  n-<i-<\  for  cxperiuietit  were 
eoiiinionly  kept  in  the  it'serve  tunk>i  unJ  Merved  for  purposes  of  control.  Specwl 
control  Mcperiments  were  Hkewine  carried  on  from  time  to  time,  as  will  ap|)«ar. 

In  a  ntinitM't-  of  otln-r  <-x|MM-ini)>nt«*  the  harmful  effectM  of  tmnafer  to  freiih  water 
upon  F.Jwttn'miitu*  were  manifest. 

August,  1901.    Of  2(>  tishi  s.  none  died  until  the  lapse  of  6  days,  when 
they  >»egttn  to  sticeiniil).    Fif(y-eif;ht  per  oeot  had  died  in  lOdayH,  when  the 
experiment  wa^  discontinued. 
Rgpertment  9. 

Aofpint  and  Se|)temher,  liMH.    The  fishes  l>egnn  to  die  in  3  days,  and  50 

per  cent  died  duiinir  tlx-  first      days.    Ftoiii  flic  thirtei'ntli  In  (tu»  nineteenth 
day,  however,  no  deaths  ue«-urred  and  tlie  ex]K'rimont  was  discontinued. 
Ktperimeat  10. 

SeptemlK  I ,  I!»o4.   Of  202  fitiheH  uimhI,  3  died  durtnir  the  Unit  day,  while  95 

per  cent  died  witliin  lo  days, 
(iarrey  (lil05),  s^H>akingof  some  exp'riuienLs  of  his  own  uiKjn  tiiis  sjM'eie.sof  lisli, 
atateft:  It  wbh  found  that  if  care  waK  taken  to  aeleet  individuals  which  were  not 
injured  in  catching,  about  so  ]K!r  cent  lived  in  freah  water  for  6  weeks,  when  the 
expi'rinient  was  discontirnu'd.  Tlus  is  as  liiirli  a  jMMventajre  as  can  In-  l^cpt  alive  in 
the  sea-water  aquaria  of  tile  lalK>ratory."'  Ciarrey's  stnt^'nient  is  suri»rising  in  view 
of  my  own  resnltH  already  dted,  and  of  the  confirmatory  ex^H^riments  recorded  below. 
It  is  to  Im>  remarked  that  many  of  my  experiments  weic  curried  on  at  about  the  MUUe 
time  as  thoM'  of  ( Jarri'y.  and  that  tiie  fresh  water  i'mpln\  imI  l  anic  from  the  same  water 
system  as  that  used  at  llie  Mariitc  Biologieul  LalMinitt»ry,  where  (ianvy's  work  was 
done.  The  IbheH  that  I  iiaed  were  generally  treated  with  the  utmoKt  care  and  in  many 
specified  eases  were  fed  throughout  the  experiment.  Fishes  from  various  localities 
were  used.  The  i omlitions  were  Hkewine  varied  from  tiuie  to  time  so  that  irrelevant 
factoi*s  miglit  Ite  eliminated. 

Rrpt^iateMt  11. 

.Inly.  llio.").  Thirty  spt'cimens  of  /•'.  httirtxlitm  put  into  a  hatching  box 
filled  with  running  fresh  water.  Another  oO  specimens  taken  from  the  same 
lot  of  fish  were  placed  in  an  adjacent  hatching  liox  filled  with  running  salt 
water.  Iloth  Heta  of  fiHhea  were  fed,  although  thoae  in  the  f reah  water  ahowed 
little  desire  for  food.  The  temperature  of  the  nalt  water  wa»  about  3*^  C. 
higher  than  that  of  the  fresh. 

In  the  fre.sh- water  tank  1  fish  died  within  2  day.s,  and  the  last  died  within 
14  dayn.    In  the  aalt-water  tank  not  a  Mingle  fish  died  during  tbia  period. 

K.rjh  rniii  itt  I  J. 

Suuuuer  of  l!)o.).    The  first  fish  died  after  7  days  in  fresh  water,  and  a  single 
tish  reuwined  living  at  the  end  of  20  daya. 
It  iM  to  lie  added  that  I  have  given  the  remilta  for  all  of  the  experiments  of  this 
nature  perfornifd  Uy  inc.  no  contradictory  lii,'iiri's  Immii;.^  -nppif--i'i!.  licrc  or  elsewhere. 

That  the  fre.sh  water  here  used  wiis  not  contaminated  witli  any  acti\ely  poi.son- 
ouK  substance  ia  ahown  by  the  fact  that  the  ad<lition  of  even  a  very  small  proportion 
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of  salt  water  entirely  prevented  the  harmful  etfect^i.  Nu  tiuce  of  f ua);u»i  was  to  be 
observed  and  no  nnrfece  leitions  of  any  iiort  were  discoverable.  Lack  of  gome  or  all 
of  the  (<aline  inj^rodients  of  aea  water  seeni.s  to  have  l«'on  responsittle  for  the  death 
of  the  tishes.  Pt-iliup-  the  most  curious  feature  in  thesr  ic-ults  is  the  prolonj^^ed 
period  of  re>ii«taiiee  .shown  by  some  of  the  Atihea  in  each  exi>eriment.  This  8Ug);et«tH 
certain  of  the  resnlts  of  Bert  (see  p.  67). 

Some  observations  made  in  New  York  City  during  the  past  winter  and  spring 
are  interesting  l)v  way  «»f  coiiiimii-^dii  with  the  preccdiiicf  rc-mlfs.  In  these  later 
expertuientti  the  tiiihu8  came  from  niarshe^  of  brackish  water,  and  were  kept  fortiome 
days  or  weeks  prior  to  the  experiments  in  water  of  a  salinity  aliglitly  over  half  that 
of  water  from  the  open  hch.  The  ttMiiperature  at  the  time  ranged  from  8*^  to  16^  C, 
that  at  Woods  Hole  hiiviiiy  ninped  from  2o  to  "iif  ('.  Those  experinieiifs  wore 
complicated  by  the  appeamnce  of  fungus  {Sain'tdaguia)^  which  invariably  devastated 
the  tanks  within  a  week  or  two  after  F.  UeterodUuB  was  placed  in  freah  water. 
Even  here,  however,  it  was  noted  that  a  certain  proportion  of  thotie  which  died 
fibowed  no  traces  of  Saprvlegnia. 
ErjM-rhiwnt  JJ. 

New  York,  November  and  December,  1904.   Two  hundred  and  eleven  F. 
hOerw^Um  transferred  to  frenh  water.  Thirteen  died  within  the  first  15  days 

iM'fore  the  disease  iippeuiffl;  s-_>  p<T  cent  of  the  remainder  died  during  the 
next  Hi  days,  after  which  the  experiment  wa.s  discontinued. 
A  certain  proportion  of  these  tislies  died  without  l)eing  affected  by  the  fungu.s, 
but  it  is  of  oourae  impossible  to  determine  what  the  death  rate  would  fiave  been  If 
the  Sifj>ri'htjii/ii  had  not  appeared.    It  tniist  he  retn(MiilM'n><i  (liat  fishes  which  arc 
already  weakened  by  other  causes  are  more  ready  victims  to  the  fungus.    It  \\m 
found  in  experiment  41,  r-,  and  others  that  the  addition  of  even  a  small  percentage  of 
sea  water  fierved  aa  a  decided  check  to  the  appeamnce  of  the  parasite.   It  is  my 
belief  that  this  preventive  action  of  the  sea  salt  was  <lue  not  so  nnirli  to  a  toxi(  effect 
n|M>n  the  fuugUM  ait  to  a  benetirial  ph^'.siological  effect  upon  the  lishes,  reiiulling  in  a 
greater  power  to  resL«it  the  para.site. 
Jtaperimgnt  H. 

It  was  here  observed  that  the  fundus,  when  once  it  liad  <,niiiu>il  a  foothold  upon 
the  fishes,  continued  to  thrive  after  tlie  latter  were  tran.>«ferre«l  to  water  of 
density  i.(M»5,  while  few  tracer  appeared  upon  tishes  which  were  transferred 
in  a  healthy  condition  to  water  of  this  density. 
In  some  cases  (experiment  41,0)  water  of  a  mudi  lower  degree  of  salinity  acted 

as  an  etfectivo  che«'k. 

It  is  evident  from  exj)eriment  13  (which  wiis  re|)ealed  with  .similar  results)  that, 
under  the  conditions  existing  at  the  time,  fresh  water  proved  much  less  rapidly  fiital 
to  Fundultui  heterodttrntituai  in  the  Woods  Hole  experiments,  and  this  in  spite  of 
the  fun<:ns.  The  factor  responsible  for  this  ditference  may  have  been  either  (I)  tiie 
lower  temperature,  or  (2)  the  previou-s  history  of  the  lish  (life  in  diluted  .sea  water), 
or  perhaps  the  two  combined.  It  nevertheless  seems  quite  probable,  although  no 
definit4>  control  experiments  were  made,  that  even  here  the  fresh  water  had  a  dele- 
terious effect. 
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It  will  he  rrealled  that  in  experiment  5  the  F.  diaphanm  finally  Huccnmhed  to 

tho  i'trccfs  i)f  tlio  frt'sh  wiitor,  though  oiitliviiijr.  on  the  six  <-nij,'«^.  IhiIIi  t»f  the  other 
wpei'ies.  The  death  of  this  spccios  in  fnvsh  water  was  very  ^urpri^ing,  nince  the 
MpecimenM  here  used  I'anic  from  h  hi-uckish  water  pond  (Tushmoo  Pond,  Marthas 
Vineyard)  haTinj;  a  Mperlfic  ^ra\ity  of  only  1.0CI6  (forre<;ted),  and  had  been  Icept  in 
the  IfilHinitorv  prior  to  the  expcritnenl  ill  wiitiT  of  ai>ont  t!ic  <;iini-  -pccifii'  j^'riivity. 
It  is  to  Im>  n;iiieuiiH>red,  too,  that  thU  s[>ii'ieM  wears  in  nature  in  fresh-water  laitea 
and  MtreaiiM.  The  above  reNultH,  liowever,  were  Mustained  liy  further  experiment. 
Erfteriuu'iit  !■'>. 

W<)o<i^  I  Inlf.  Si]it<'iiilH'r.  I!M*4.  'I'wfiity-five  hciilthy  specimens  of  /•'.iHa/Ji- 
atiiUj  from  a  lot  whieh  hiul  been  kept  in  tiie  lalniratory  (water  l.Ui*4  (o  l.tNiO) 
for  11  dayH,  put  directly  into  ninninff  fresh  water.  Ftshe^i  fed  throughout. 
Two  fishmi  died  within  24  hours;  1<>  (<'.4  per  cent)  died  witiiiii  8  dayn,  when  the 
experin.ciit  wiis  ili'-continuiHl.  Meaiiwhih',  in  a  control  tank  of  brackiah  water 
eontaining  lar^e  iiuuiberM  of  tbie>  Mpccies,  very  few  died. 
Otfprhiodon  rariegattufy  a  brackiHh  and  salt-water  tlMh  helonirin^r  to  the  mme 
ftunily  as  Fnmlnht*,  vrm  rhosen  an  a  oubjeet  for  tdmihir  experiment. 

JCr/K'riiiii  lit  /It'. 

Wooti**  Hole.  August,  l!»o4.  Two  well-ft'd  specimens  of  mriryntuM  from 
salt  water  pbioed  direetly  in  fr^h  water.  Both  were  dead  on  the  following 
morning. 

The  "  white  pen  li  "  { .Wn'tim'  nim  rii  nn'i).  as  is  well  known,  inav  occur  eiiluM'  in 
fresh,  suh.  or  brackiriii  water,  it  is  not  certain,  however,  that  in  nature  the  change 
ia  abruptly  niade. 

III'  )>•  11. 

WtHxls  Hole,  .Sept«'ni))er.  i'.»M4.    Of  1 1 1  specimens  of  }T„riin,  f lom  brack ish 
water  (1.0»>4  t«  I. <««»),  which  were  InuisferriHi  tofre.sh,  4  had  died  and  1  «iek- 
enod  within  Sdayst,  when  the  experiment  wa.s  diwontinned.    l'^x{N>rimet)t  S6 
(p.  67)  serves  as  a  gtMni  *-ontroI. 
Kxperiint'iits  with  /'".  ilniji/iiniif  iin<l  th<'  white  pcn  li  diiiini^  (he  summer  of  llMif) 
show  that  the  capacity  of  ditferent  individuals  to  endure  transfer  either  tofresli  or  to 
salt  water  varies  greatly,  depending  upon  the  condition  of  the  fiAheii.   It  ftecnw  likely 
that  a  white  \n^vv\\  from  liraekish  water  ma}*  in  some  cases  survive  indefinitolv  after 
transfer  to  fresh  water,  tliouj,di  this  is  certainly  not  true  of  all  Hpeciniens.  Those 
whieh  survive  the  initial  period  of  mortality  seem  qualified  to  resist  the  harmful 
effects. 

Of  the  typi<  ully  marine  fishi's  few  were  t«'sfed  as  to  their  ability  to  witlist.ind 
abrupt  tninsfer  to  fresh  water,  since  this  is  well  known  to  result  fatally  in  the  case  of 
most  spe»'ies.  iycn^  {StfH'ttomm  rhrymjut)  were  found  to«lie  in  from  1  to;i  liours,  the 
fiabes  being  taken  from  water  of  a  Mpecific  gravity  1.U33  and  temperatare  about  30*^  0. 
Two  ])ufTers  (.Sy»//< /•o/V/,.v ///</('«A/^««)  died  within  :i  hours  under  the  same  eonditionn. 
Some  cunnei  s  (  T(i>it<><ji>1ithrn»  tulajHTHiiM)  were  dead  at  end  <d"  l*J  hours  (p<>rli!ij)s  much 
lesx),  and  of  '1  tautog  {TaitUtga  onitlK)  1  died  within  12  and  a  second  within  24  houi-s. 
Seulpin  {dfjfMtMy/thtdtu  at^otf*'cunfij>/nt>MttM),  sea  raven  (Ifeuiitript^rHMamerimntut)^  and 
sea  basH  {Otntrtipritit*^  Htrifttm)  all  died  within  a  day  (probably  much  less).*  The  ■ 

n  iCxiH-riiiK'tii-  H  iili  tiii'M-  uikI  till'  ii> 'XI  luii  i|M-<>lc«  nenUoncil  wnv  pprfuntwd  at  the  New  York  Aqimrium,  wbm 
thf  Mill  U'lilcr  luwi  n  iniu'li  k>w«r  deiuUly.   (Ser  |>.  W.) 
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winter  flounder  {I'iietulojtltiiroin'iiiM  (tnifrinmnK)  sur\i\('(l  consiilenihly  lonj;!'!-.  us 
appears  from  i>\piTin«'nt  4s.  wliilo  t]w  toiin-fxl  Ll/A tnoKfxl).  or  at  li'ust 
some  iiulivi(luuls«  i'oiitiiiU«*<l  tu  live  iiKletiiiitely  after  tliu  (-huii|rc.  It  is  to  be  remem- 
bered, however,  that  the  tomood  is  an  nnadromouK  finh. 

BKKKtT  or  mftTILLKO  WATKR. 

Lo»>b  (iiMju,  p.  334)  has  stated  that  '*  FmidnluM  ran  bo  thrown  from  m>u  water 
into  didtilled  water  without  any  comridembto  ttwelling,  or  without  any  visible  injurious 

rtfrc'tx."  It  is  jM)s-iihI<>  timt  Loel»  would  not  rctriud  douth  lis  ii  *•  visihle  injurious 
effect."  In  four  experiments  with  K  /ote/w/t'tux  (the  specio.i  ^^tudie(l  liy  Lch*!))  I 
found  that  death  reHulted  after  an  interval  of  frum  Ie.s8  than  a  day  tu  3  day.H. 
Tentisliosat  a  tiun;  were  put  into  Hcveral  ]iter«of  distilled  water.  The  latter  was 
in  iMtril  in  cji^fs  hut  OIK',  tlioujrli  this  pn'cautiori  wiis  quite  nccMlloHs.  sinco  cvi'u  a 
greater  nuuiU'r  of  ti.sbe8  may  tH>  kept  in  an  C(|UhI  quantity  of  >*ca  water  wbieh  Is 
neither  changed  nor  aerated.  The  fishes  in  niy  cxiieriments  came  not  from  fuU- 
xtren^ili  sea  water  but  frotu  the  suppljr  nystem  of  the  New  Voi  k  Aqiuirium  (at  thix 
tiiue  (li  iisit  v  - 1.015).  Wliftlicr  of  not  **  swclliiii,' "  was  evidi  iit  licfoic  dciitli  I  did 
not  determine,  but  the  dead  tisheM  wi!re  found  in  one  ea^.'  to  have  guinetl  more  than 
10  per  cent  in  weight 

SYMI'n»ls  I'ltKCKniNC  TIIK  DKATll  <>K  SALT- WATKK  KISIIKS  IN   KI.'KslI   W  \TKI!. 

FiiikIiiIi"*  hrt*  i-txHtnMy  a.s  stated  alM)ve,  look  little  or  no  foo<i  when  in  fresh  water, 
wmetitneH  tSMting  and  then  rejecting  it.  while  thotte  in  the  control  tank  crowded 
eagerly  to  get  it.  Tliey  were  ordinarily  far  more  shi^<;ish  in  their  inoveinentM  than 
the  nurninl  tislics.  Init  at  tinif's.  <'s]>t  <  i:tll\  when  <listurlH'd.  they  were  suhjcct  to 
peruluir  p»iroxysnis.  A  tish  so  Htlected  would  start  suddenly  upon  an  erratic  etiur.-jc 
around  the  tank,  swimming  in  a  xig/ag  or  circular  path  and  ending  in  a  state  of 
tetanus,  the  liody  ri^id  and  twitehii^  slightly.  For  u  |M  i  iod  the  tiiih  would  remain 
nearly  or  «|uite  motionless,  eomnionly  somewhat  Hexj-d.  the  mouth  open  and  the  jfill 
covers  widely  extended.  After  u  few  minutes  respiiiition  was  resunu'd  and  the  tisb 
gradually  assumed  a  normal  aspect;  Sometimes  my  approach  to  the  tank  was 
sufficient  to  provoke  the.s4>  ptiroxystns  in  one  or  more  tiMheis. 

These  same  jiheiioniena  I  have  likewise  ulisri  v  ed  very  j>laiidy  in  /.  'li'i/'/Ktinm, 
and  in  one  instance  in  F.  iiiuJuIIk.  Most  uiurini'  lishes,  however,  die  much  more 
rapidly  than  either  of  these,  and  quite  diflferent  symptoms  are  manifested.  Soup 
(iStetiofiioi iiM  i  hi'ifJinfHt),  when  placed  in  fresh  water,  settle  at  once  to  the  lx>ttom,  and- 
MK»ner  or  later  "keel  over."  ihotijrh  this  is  fr(>nerally  defrrred  for  some  time.  Kes- 
pirution  is  at  first  nearly  or  (|uite  normul,  hoth  a^  to  rate  "and  nninner.  Lider  it 
beooroes  irregular,  the  normal  rhythm  being  interrupted  at  intervals  by  spasmodic 
^nilps  accompanied  l>y  <rciioniI  afritaiion.  The  tish  fn)ni  time  to  time  <larts  violently 
ahout  the  tank,  as  if  in  an  etfort  t<»  <>scaix',  sonn>times  even  leapinjr  from  the  water. 
These  frantic  movements  of  the  iNMiy  recur  at  intervals,  even  after  ix'spimtion  has 
ceased.  The  rate  of  respiration  does  not  decline  gradually,  but  the  rh3'thmic  move- 
ments jrivc  place  rather  u'truptly  to  convulsive  onc>.  which  so«>n  eeascaIto^>'ether.  As 
already  stated,  death  occurs  in  from  1  to  3  hours  after  transfer  to  fresh  water. 

«Mx  »|"wii*H!a«  m«tv  iiliwrviHl.  Uu-kr  ralv  u(  nsxptntiua  Ih-Iiik  datenniiusd  by  meaua  uf  a  rtup  wateb.  Thew  ImUvM- 
uab  lUStKd  oumldeniMjr  In  ihclr  mctluuii. 
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I'litrcrs  (  Sjili,  i  iitilvM  nntvulHlmi)  \i\tuu  tli»  upprtmcli  of  dmtli  wi-n-  found  to  inflate 
Htid  (iclhtt^*  their  ImkHos  and  t^i  irniisli  tlu>ir  teeth  t[ii\t('  audibly.  TUe oUier ity lliptoiUH 
wore  much  the  i^iaiuc  an  thoao  (icM-rilH'd  for  the  .scup. 

Thei«  phenomena  (in  thotte  fiHhen  which  die  speedily)  undoabtcdly  sujjgeift  death 
from  usphyxiHtioii.  und  indeed  this  oxphination  ha^  been  offeriMl  to  account  for  the 
futal  effects  of  fn  >li  water  n|K»n  suit  water  Hshes  uiid  vice  veroi  (>p(>  p.  A 
fun'ful  comiMirison  of  the  preceding  phunomuita  with  lho.se  manifuisUxl  by  seup 
which  were  allowed  to  die  from  asphyxiation  (tlie  water  supply  to  the  tank  being 
si<»|)i)ed)  undoubtedly  showed  (Miints  of  reseniblaaoa.  Tiiere  were  in  both  caaaa  dis- 
turbiuicos  of  respiriition,  fnintic  eiuiemors  to  o.scap<»,  and  ctnivulsive  iiiov<'iiient.s 
ending;  iu  death.  In  Itoth  i-a.ses,  tislie^  were  oliherved  to  eject  water  from  the  moutii 
while  at  the  ciurfece.  There  were,  however,  wnue  chararteristio  differences  in  the 
»ymptoiu.s.  indicatini;  ilifTerences  in  the  physiolojfieal  effects. 

Bert  (ISTI)  .states  of  the  jroldlish  that  when  phiceci  in  sdt  water  it>  respinition 
i»  ut  tirst  accelerated  and  then  retarded.  No  »uch  ruhi  was  found  to  obtain  in  tlic 
case  of  the  soup  when  allowed  to  die  in  fresh  water,  and  indeed  no  constant  change 
of  rat«!  occurred  until  shortly  before  respiration  ceased. 

KFPBCT  or  SUltrACB  ABBASIOMS. 

Bert  (1883)  notes  that  the  removal  of  the  mucus  from  a  portion  of  the  skin  of  an 
eel  (frciih-water  specimen)  renders  it  vulnerable  to  the  effects  of  salt  water,  which 

may  otherwise  work  no  harm. 

Garrey  (U>U5),  like  Bert,  holds  tliat  the  integrity  of  the  skin  is  an  iini)ortant 
faotor  in  determining  whether  or  not  certain  changes  of  medium  shall  prove  fiMal. 

Furthermore,  he  ar^nies  that  at  leant  one  siit-wattT  iish  (Z'!  Ae;<«roef^tM)  will  die  in 
its  normal  medium  if  the  >kit)  Im-  injured  extensively: 

A  lanc^  number  of  htsiUhy  t^pi  i  imi'iiM  ywn-  ><'lr(  tcil  hikI  alwHit  (.nc-hali  ilu-  i>ii.ly  Hurta<v  tleiiiuletl 
of  Main  bjrRentfe  tetaping  with  ilii- tMlf^of  a  M'al|M'l,  rir  iIk-  skm  .ua^  rciu'iM''!  '>\i'rari  aiva  of  one 
iiqtiare  centimeter  on  each  Md«;  liien  they  were  divided  into  ttireu  lots  and  yhuwi  reflectively  into 
fresh,  sm  water  diluted  with  an  vqiuil  volume  of  distilleil  water,  and  normal  na  watpr.  (If  thnw  kept 
ill  fn-xli  water  in  t  \  i  r\  cxiHTiiiiciil  from  «'inhty  tn  iiini'ty  jier  <viil  'Viti\  within  twi-iity-f<>ur  lioiirv.  while 
all  died  iu  Itsm  thuii  tiiirty-six  huure.  In  nonual  iwa  water  the  tioh  MufferiHi  a  iriniilar  fate,  although 
dnUh  did  not  intervene  en  soon.  But  of  tho«e  Icept  in  m*  water  of  on«>h«lf  itM  humuil  concentratitm 
iiiily  three  |>er  cent  wrn-  ilcad  at  si  tiiiii-  wlu'ii  all  thiw  in  the  ntlicr  twn  mcilia  hail  «liii|,  anil  M-vcntv 
|HT  cent  were  kept  alive  tor  four  wifkt<,  wlii-n  the  wduihIh  were  all  lieale^l  and  tlit*  exi>erinieiitM 
dincontinued.  In  thcM  ex|ieriment><,  therefore,  no  deleturioiu  effecta  obtain  wljea  the  internal 
and  e.tteriial  nie<!ia  are  appnixiiiiatfly  iv)toiiii-. 

In  tlie  ea«e  of  the  hyix'rUjuit;  or  iiypotonic  .solutions,  iiowever,  Garrcy  believed 
that  the  damaged  integument  rendered  possible  a  fetal  osmotic  action. 

A  priori  it  doe.s  md  seem  piY>bable  that  every  eonsiderulde  surface  abrasion 
should  prove  fatal  either  to  a  nnirine  or  ii  f lesli  wtilcr  tisli  in  its  normal  ine<liiiiii. 
Indeed,  we  have  ubunduut  pr<M»f  that  tlie  moie  hardy  species  am  survive  .seriou.s 
mutilations.  Experiments  of  my  own,  moreover,  suggested  by  those  of  Oarrey,  give 
n^sult8  entirely  coiitiatli«-torv  to  hi.s. 

Ill  exiH'riment  .'».  five  of  lh<'  -JS  s|M>cinieiiN  of  /'!  ,ii-ijtifls  were  deprived  of  their 
scales  throughout  an  area  of  ulioii I  I  sijuun'  centimet«'r  on  tbe  .shi»ulder  region.  Of 
the  18  fish  (ti4  per  cent)  which  died  during  the  tirst  12  hours,  none  were  found  to  be 
the  Hci^iiod  ones. 
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Ajpliii,  in  i'\|KTimrnt  4.')  (|).  74),  .s|)4'cinH»iis  of  F.  lufi riH^titua,  Xakvw  from  siiXt 
WHtfi-  of  dfiisify  l.<N>7-k-",  worn  tliorou},'lily  dctiudrd  «»f  tln'ir  scalos  tlirmij^lioiit  a 
.strip  ukxit  1  ri-iitiiiu-t4'r  in  width  and  e\t<>iidiiig  fr«>iu  the  heud  to  tho  dursiti  tin. 
The  firth  were  divided  into  lotu  of  16  each  and  put  into  water  of  five  diffeivnt 
denisitios. 

Ill  tht*  f rcsh-wutt>r  lot  <li«H|  within  tin*  tirst  2  days  uikI  <>  within  the  tirst  7  days, 
wh(*n  (he  e.\|>i'rinH'n(  was  ^iven  up  uwiiij;  tu  fungu^,  wliit-li  upi^'Hrini  early  and  thiM 
complicated  tlie  remilt  (Cunttiare  with  experiment  41.  i«  in  which  normal  finhcM 
were  UMed.)    All  of  (Jarn-y's  frt'^h  wafer  lot  <li«'d  within  li-^s  than  'M\  hours. 

The  next  lot  were  placed  in  water  iiuviii);  u  den.sity  of  about  l.ool  (sea  water  = 
l.<l3il>  to  l.()2S).  Only  one  H.sh  (apparently  one  othcrwi.se  injured)  died  during  5  day«i, 
after  which  the  experiment  had  to  lie  ifiven  up  owin^  to  fun|^a. 

'I'he  tiiinl  lot.  plaecd  iti  tlit-  salt  water  of  the  aiiuariuni  supply  (1.<IU7),  wore  alt 
well  at  the  end  of  5  <hiys,  when  the  experiment  was  discuntiimed. 

The  fourth  lot  were  put  into  a  .stron^(*r  salt  water  brought  from  Sandy  Hook 
(density  1.014,  i.  c.,  about  one-half  the  salinity  of  normal  ttea  water).  They  were  kept 
inn  fuh  without  aenition.    Oiic  lish  died  in  '>  days. 

Thetifth  lot  were  placed  in  water  of  adeii-sity  1.0:^6  (Sand  \  I  look  water,  .streu^tli- 
enod  by  the  addition  of  a  comnien'ial  sea  salt.  thuH  rai->iii<^'  tin*  dennity  sonici«^at 
alnn  <•  tliat  of  the  sea  water  at  WihhIs  Hole).  Three  died  within  the  tir-t  4  days,  after 
whi<  h  »'i  days  more  <'la|isf<l  without  u  >itii:lf  <l'  ath.  It  w  a>  found  that  the  injured  >ur- 
faeets  luid  liualed  and  that  the  ocales  had  l>cgun  to  regenerate.  All  of  (iarrcy'ii  xalt- 
water  lot  died,  thou^rh  he  doea  not  tell  ua  how  som. 

rhe  ehanp's  in  wei^'ht  undergone  by  theae  somped  fiaheM  are  very  intttructivc 

and  will  Id'  dealt  with  later. 

The  t.>ni|>eraturc  of  the  fresli  water  at  tliih  tiuu;  was  s  t<;  i>  C,  that  of  the  anklt 
water  heinjEf  4^  to  6"^.  The  fishen  had  not  been  fed  for  more  than  19  days  prior  to 
the  experiment. 

I>urin^'  the  summ4'r  of  lUO')  a  few  similar  exjH'rimi'iil-  uere  jx-rformod.  The 
eunditiunti  were,  however,  ueces.sarily  ditferent.  The  Nilinity  of  the  water  from 
which  the  fiKheu  came  wan  here  more  than  three  tiroea  that  of  the  water  at  the  New 
York  Aquarium,  wliile  the  tomperatore  was  of  course  very  much  higher. 

l'..rjn  ri  nil  lit 

Woods  Hole,  Augu.st,  ItMJo.  Thirty  htttfiflitun  denuiletl  of  scales  over 
one  entire  aide  of  the  body.  Divided  into  lota  of  10  each  which  were  put  into 
aalt  water,  fn  >h  water,  and  water  of  density  l.tnn,  respectively.  Durinjr  th»> 
|>erio<l  covered  liy  the  ex|>enmeiit  (11  (l:iy>|  the  results  were  as  follow-,:  (n) 
In  .salt  water.  '.^  deati,  7  alive  and  ap^KirtJully  well;  (/y)  in  fresh  water,  all 
dead  in  from  ii  to  18  days;  (e)  in  1.001  water,  ncme  dead.  In  the  Ust  ca«e  (c) 
the  water  contained  1  part  of  fresh  to  about  26  parts  of  wea  water. 

Krp<  rtiin  nt  /.'/, 

Woods  Hole,  summer  of  r.N).').  St'veii  tishen  in  fresh  water  all  died  within 
24  hou». 

«Thb  bains  the  d«wilrufM«w  York  BB]r«nrtar  at  UikUniiiwf  UMjrcar.  l3Mp.4i> 
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Keptrriuunt  SiO. 

Thi«  lot  of  liMheti,  in  »ilt  water,  likewise  showed  a  lii|;her  inortitlity  tlmn 
tboMe  in  experiment  18,  ttiuuKli  here  other  caiuen  probably  couiplivatcd  the 
retfultri. 

ACfXIMATISATION. 

bilu'c  cfiUiin  uf  tliu  tisltos  usvtl  in  the  above  experiments  are,  in  nature,  often 
found  in  fresh  water,  it  was  thought  that  they  might  be  accustomed  to  it  in  the 
laboratory  by  a  comparatiyely  rapid  proceaw  of  aoclimatiaation. 

JCx/n'rhiii'nf  21. 

Woods  Hole,  August  and  Septemlwr,  1SM>4.    Twenty -live  i<iclectod  siioeiuicnH 
of  F.  Aeternefitwn  transferred  from  salt  to  fresh  water  thrmifH>  hourly  steps  of 
about  0.001  ill  specific  gmvity."    Kirst  2  fish«>s  dii'd  6  days  aft<M-  rcaohinjf  fresh 
water:  4o  p»M-  cfiil  ( lo  tiKhes)  dit'd  within  tirst  11  days;  «)nly  2  more  died  within 
tlii'  fullowiiig  1!*  dayis,  when  the  experiment  vi&a  di>ieontinucd. 
It  is  evident  that  the  harmful  effects  of  the  change  to  fresh  water  have  not  been  * 
preventvd,  tliough  i-omparison  with  preceding  experiments  suggests  that  they  have 
here  Iteen  diminished. 
Jurjteniuvitt  JJ. 

Woods  Hole,  August  and  September,  1904.    Twenty-six  K  KeterodHwt 

transferred  from  -:ilt  fo  fresh  water  through  steps  of  O.oOl  jH«r  day/  First 
H>}i  died  (t  duyM  after  reaching  fresh  water:  1  more  dead  and  another  sick  on 
the  following  day,  wh«'n  tiie  ex})«riment  had  to  Ik;  diseuntinued. 
It  is  to  be  noted  that  no  deaths  occurred  during  the  SO  days  occupied  by  the 
tninsfer  and  that  all  of  the  fish  were  healthy  at  the  time  »if  entering  fresh  water. 
Taken  by  it-sclf  tliis  cxiMTinient  would  not  seem  convincing,  but  in  connection  with 
others  it  is  .signiiicant. 

If  complete  accliinatuation  to  fresh  water  within  a  short  period  failed  in  the  case 
of  K  heterttditim,  it  is  not  surprising  that  this  proved  true  of  F.  taajalitt  as  well. 

Woods  Hole,  August,  1!H.>4.  rwcnly-four  large  si'U-cted  unijnlin  trans- 
ferred to  fresh  water  through  a  series  of  hourly  steps  of  0.001  in  specific 
gmvity.  (See  footnote  und«'r  experiment  'I'l.)  First  'J  lisht  s  died  within  'J 
«iays  after  reaching  fresh  water;  50  per  cent  died  within  '6  days;  last  one  died 
in  8  days. 

Comparison  with  experiments  1  to  5  shows  that  the  period  of  resistance  was 
somewlwt  prolonged  hy  even  lliis  hricf  ]»M-iod  of  acdimatization.  The  same  phe- 
nomenon is  oven  liett«>r  illustrated  by  the  next  experiment. 

i'^-piTuiU'itt  ii4- 

Woods  Hole,  August  and  September,  1904.   Same  as  last,  ex<«pt  that  daily 

st/t>ps  of  O.OOl  (approxiiiiutt  1\  )  were  sulntituti'd  for  hourly  ones.  Fishes  fetl 
tlnoui^dioiit.    Fii  >t  -I  died  4  day^i  after  reaching  fresh  water;  hist  fish  lived  9 

days  (tln'ii  disappcaitMl). 

"TtusMB  IMl«M  reinalm-))  Ihruugh  kiic  nlk'l'l.  Ihivkai  r,  alxmi  mlilHiiy  in  m-kIc. 

kTlwiHitlMl  fGiKllnit  of  Iht'wlinnuii'ti'r  at  iiu"  c.  u  iis  liciv  iimm),  iiu  <-«rr»-lliin  being  made  (or  U'iii|>enitiin-.  ncm-v  tlu- 
iMiMtp  «MWKb  itwler Uim  Uw  pncedlag  one*,  living  In  rwUtj  bmn  qicclAo  gmvity  MNS  Ip  I,  UwttMd  al  (i«a>  l.ooi. 

f 
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Ku^^ne  buiith  (ll»U'J)  siiys  of  (his  apocies  that  it  ""can  ho  an-u^tomed  to  tlie  [frejih 
water]  uquariuni  by  gnidual  stuiM,'*  but  he  does  not  atate  how  gradual  these  steps 
must  be. 

Erjur'i lilt  )it 

WtMKls  Hoh',  Au)(U8t  and  Jjcpteiuber,  IIKM.  Three  C't/jn'imM/oa  mritijofxx 
trcutpd  at*  in  preceding  case.  Two  died  8  days  and  one  4  daj'S  after  reaching 
f  n 'sh  water.    (Compare  experiment  16.) 

Jlj'/n mil'  lit  L'fJ. 

Woods  Hole,  August  uud  tieptemlwr,  I'M.  Thirteen  cunner.s  {Tauti/yu- 
lahnu  ad" J"  r-"")  treated  as  were  the  fishes  in  the  two  preceding  oxperimenfs. 
All  died  within  i  ii  hours  after  reaching fi'esh  water  though  apparently  healthy 

till  this  tMcurii'd. 

Woods  Hole,  August  and  September,  19M.  Nine  bhiok-fish  (  Tatttoga  fmith) 
treated  as  wero  tishi  s  in  i'\i»)-rinionts  24,  2.5,  and      except  that  an  additional 

step  wa."<  intorjjosed  just  iM  fore  the  ohan<.'t>  to  fri'>h  wuti  r.  uliicli  was  tliiis 
I'caciicd  .soiucwhat  lem^  abruptly.    Nearly  all  of  the.sc  tihli  died  williiii  12  hour^ 
and  all  died  within  M  hours  after  reaching  fresh  water.        to  this  time  they 
ap(M>ared  to  be  in  perfect  health. 
The  f(in'<_'-oiii<r  I'xpei-itiH'iits  prove,  if  anythiu},',  that  fresli  wuler  itx  if  is  fatal  to 
tlie  li-ihe^  under  uonsideralion,  and  that  the  tlegree  of  abruptness  with  whieh  the 
change,  is  made  is  of  secondary  importance.   There  is  evidence,  nevertheless  (experi- 
mente  SI  to  25),  tiwta  <  i  i  luin  nio<iiliruti>iii  muy  result  whereby  the  fatal  etfect  of  the 
rmiil  eliunjre  is  deferred.     A  partial  a<  (  liiiiutizatioii  of  u  somewhat  dilfeieni  eliarueter 
i.s  reiH>rte«l  l>y  liert  (1^4l),  who  sueeeeded  in  aciustoniing  various  fre.sli-water  ti.shes 
to  water  of  half  the  density  of  that  of  the  sea,  though  abrupt  change  to  this  proved 
fatal.    Do  Varii^'ny  (ix'.ti'j.  liki  wisc  aeciistomed  younj(  eels  to  water  eontainin;,'  tive- 
tcntlis  per  cent  sodium  chloride,  though  the  additions  of  .salt  had  to  be  very  gradual. 

BNDl'RAKCR  IN  WATER  OF  LOW  SAUKm*. 

It  is  plain  from  certain  of  the  preceding  «-.\perinionts  that  some  fishes  which  die 
quickly  in  pure  frc^  water  will  endure,  for  short  periinls  at  loa!>t,  water  of  a  very 
low  degree  of  salinity.  Special  experiments  were  made  with  a  view  to  testing  thiM 
point. 

Kept-ri meat  Hfi, 

Woods  Hole,  September,  1904.   Seventy-five  specimens  of  K  Jutrt^Kiltm, 

from  -ruiir  lot  of  tislii-s  as  tliosi-  usi'd  in  experiment  were  cliaiiL'ed  fioiii 
.salt  water  (density  iXi'Sd)  "  abruptly  to  water  of  den.sity  1.0U4.  No  deaths  in 
11  tbvH,  after  which  experiment  was  discontinued.  Compare  with  experi- 
ment 10,  for  which  this  serves  as  a  good  control. 

J-:,  j„      I J  jn. 

Woods  Hole,  September,  1S.»04.    Twenty -live      tttuju/i-s  .sulijei  ted  to  Mune 
treatment  and  with  same  resulte. 


■  VdIcm  o(lierwb«  upevUed  the  deu»ii}-  bi-ra  given  lus  bMB  eoRMlad  tvt  tcnprntam— L  «.,  theapteUle  cmlty  M 
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£.rj)t  rinii  iit  .10. 

Wood*  Hole,  S^ptembur,  HhM.    Aj^rees  with  the  preceding  except  that  the 
water  denadtj  wsr  1.008.  The  results  were  the  name. 

K-rp-  i'!m>  itf  il. 

Water  of  density  l.<H>2  \va.s  employed,  and  only  1  died,  on  the  lOth  day, 
after  whieh  the  expi;riment  wa-s  discontinued. 
Dnrinif  the  season  of  1905  some  individuals  of  this  species  were  found  to  snrriTe 
IT)  days  (i.  o.,  until  the  exporimerit  was  discontinuod)  in  wiit<-7-  having'  only  about 
3  per  t  ent  of  the  salinity  of  the  loeal  sea  water  (experinicnl  31  bi>).  In  thi^  ca^e, 
however,  a  large  majority  of  the  tiishe-s  had  died  in  the  meantime,  and  it  would  there- 
fore  mem  that  the  ]^5*riiological  limit  of  dilution  bad  lK>en  parsed.  In  a  few  cases 
the  same  sytnpidtns  were  observed  as  in  the  case  of  F.  heieroeiUm  in  pure  fresh 
waiter.    (See  p.  61.) 

The  same  rennlt  is  less  strikingly  shown  in  the  case  of  scnlpins  (experiment  46). 

Two  of  these  tishes  put  into  fresh  water  died  within  24  h<nirs  (perhaps  much  less), 
while  of  ?>  from  tin-  suine  lot  wliicli  wen-  ]>nt  into  water  in<j-  ;i  -pcritic  jji-.ivity  of 
about  l.OUl"  1  survived  <)  <lays,  when  death  occurred,  the  remaining  -1  for  3  ilayM, 
when  they  were  put  back  (living)  into  salt  water. 

The  water  used  in  the  last  two  ex|N-riiuent>  had  only  3  to  4  per  cent  of  the  -aliii 
ity  of  jnire  -^en  water.  If  tlic  rnt-re  <  lian^'e  in  tlir  osmotic  pressuri'  of  tlic  -in  round- 
ing medium  were  responsible  for  th(<  harmful  elTects,  it  woidd  not  be  expi>eteil  that 
transfer  to  water  of  a  very  low  degree  of  salinity  would  result  in  little  or  no  harm  to 
the  6sh,  when  transfer  to  pure  fn  sli  water  was  so  (piickly  fatal.  This  saVutary  influ- 
ence of  a  very  small  proportion  nf  -alt  in  the  water  is  later  shown  to  be  relatetl  to  an 
important  ditlerenee  in  its  ftfeet  upt)n  the  salt  content  of  the  body  (pp.  l>o  et  se»i). 
The  latter  is  shown  to  undergo  a  serious  diminution  in  fresh  water,  while  little  or 
no  diminution  occurs  if  the  water  be  even  slightly  saline. 

BPFBCT  OF  TRANSFER  OF  BRACKISH  AMD  FRE8H  WATBR  FI8HB8  TO  SALT  WATER. 

Erperimentt  32-35. 

Wood»  Hole,  .hily .  August,  September,  1I><>4.  Fundviuit  dlaphitnm  from  a 
bnicki-h  ]ioii(l  fdniMty  i.i)o:i  to  l.oiir.)  transferred dtrectly  to sea  Water.  The 
record  of  deaths  in  the  four  cases  reads: 


Experimcnta. 

1  <Uy. 

'1  ^1a.v^ 

1 

tt30 

■ 

2 

» 

M 

ft 

»<«flldt)  

■Diaraatiiiuad. 


These  differences  in  the  death  rate  are  doubtless  due  to  the  condiliim  of  tiie  fishes 

at  the  time  of  experiment.  Tin  <  t  -ed  in  experiment  83,  for  example,  had  remained 
unfetl  foi'  alKiut  3  wei'ks.  During  tlie  snninier  of  \*M\T>  the  expi  rinients  were  repeated 
with  similar  results,  confirming  (1)  the  harmful  ctfectb  of  this  abrupt  change  of  water 
density,  and  (2)  the  variability  of  different  lots  of  fishes  in  their  capacity  to  endure 

•On  MUM  occaatou  Um  ■Unttjr  Ml  to  aboni  ooe-hall  ol  tUt. 
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till'  (■IiiuiL''i' 'iri  -oinc  lots  II  largo  tinijniirv  -iirvivod).  Thoso  cxjifriinonts  show  fiir- 
therinon>  tliut  those  titihetj  which  survive  the  tirst  tew  days  aftfr  the  traiufer  to  8ult 
water  may  continue  to  live  in  tlie  latter  for  an  indefinite  period  (one  set  obsen-od  aH 
much  as  '2'i  days).  It  is  curioun  to  relate  that  the  survivors  in  experiment 82  (9  fishes 
at  till'  end  of  l'.>  (lays),  mMiii  lMMii<r  tnifisforred  iihniplly  to  frrsh  water,  continued 
alive  for  the  n<;xt  in  days,  after  whivh  their  biistory  was  not  noted. 

Several  experiments  with  the  white  perch  {Mcron*  auterieana)  indicate  tiiat  an 
iihrupt  t  hatige  from  slightly  brackish  wat<>r  to  full-strength  sea  water  is  jrenerally 
fatal.  iiiKirr  labonitorv  cfinditioiis  tit  loast.  Hi  if  airiiiii  h  L'n-at  'leal  'li'|n  ii(l~  upon 
the  condition  of  tln'  fishes.  During  the  present  .season,  in  .>everal  lots  tmnsferreil  to 
Malt  water,  the  majority  of  individuals  were  dead  within  84  hoHm.  One  experiment 
during  tlic  preeedin^r  summer,  however,  gave  different  results. 

K-rjo  rhii-  lit  Uj. 

Ten  tisbe.s  tninsferred  to  salt  wat<?r  .survived  .s  days,  after  which  they  wore 
not  observed. 

It  must  l>e  noted,  however,  that  the  linickish  water  was  more  wline  in  the  latter 
experiment,  and  ronso(niently  tli<'  ctiaii},'!'  it)  (iciisity  was  not  so  jjr<»at. 

Young  of  the  chinook.  .silnittn  {<hi<tnhyiu:liui<  (Mhan-ytx, ho),  weighing  from  8 
to  30  grams,  which  had  been  reared  in  fresh  water,  were  placed  abruptly  in  water  of 
density  1.013"  without  harm,  bat  this  is  not  surprising  in  view  of  the  life  history 
of  this  sj>e«'ifs. 

.A.  few  speeies  of  exclusively  fresh-water  tisbes  were  likewiM-  expeKiuiented  up«»n, 
bat  it  was  not  thought  necessary  to  do  so  with  many,  since  the  commonly  fatal  effects 
of  salt  water  upon  these  fishes  are  already  \v<'II  ktiowii.  Tim  e  yi'llow  pon  li  ( /V/yw 
ifai'iMi  iim)  an<l  three  suntish  {Hiijii>iin>t!i<  f/HJumiix)  w  ere  d^ad  afl<'f  1  1  1i<mii>.  (])riil»aMv 
much  le.s.s)  in  the  diluted  sailt-water  supply  of  the  New  York  Atjuai  luiii  (density  l.ol.^ 
at  the  time).  One  catfish  (Am^nrm  n^ulmm)  was  found  dead  after  18  hours  in 
water  of  density  l.oH.  Sr\  i  tal  of  this  sjh'cii's  in  anotht-r  experiment  were  nearly 
dead  after  two  days,  but  iu  this  latter  msc  the  den-«ily  of  the  water  was  l.dlO.  Henee 
the  harmful  effects  were  naturally  diminished.  Four  rudd  {/^uci«cus  ert/t/n''ij>/it/ial' 
mm),  put  directly  into  water  of  density  1.010,  dieil  Kome  time  between  24  and  4H 
hours  a rt<-r  the  change.  Tn  another  case  (experiment  SO)  8  of  these  fiMbes  died  within 
24  hours  in  water  of  density  1.011. 

Bert  (1871,  1878,  1888)  has  discussed  at  considerable  length  the  fatal  effects  of 
transferring  f re-sh^water  fishes  to  nalt  water.  He  gives  a  list  of  ttpedes  experimented 
upon,  with  tin-  a\ei-a<re  time  which  elaji-crl  la^forc  dt-atli  in  cacli  rase,  rangin<r  ftom 
eighteen  minutes  for  the  ''ablette"  (a  cyprinoid)  to  u  period  uf  from  one  day  to  a 
month  or  more  in  the  case  of  the  cel.  Bert  points  out  the  effect  of  higher  or  lower 
t»  iniM-nitun-  in  ha.st«'ning  or  retarding  the  death  of  (isln  -  under  the.se  conditions. 
Ht'  likt'\vi-i>  ill  M  rittvs  the  symptoms  attending  the  death  of  a  i^'oMtish  when  it  was 
thrown  into  .sea  water:  violent  agittition.  followed  by  quiescence;  rise  of  the  tisb  to 
the  surface,  due  to  lower  Kpecitic  gravity;  disturbances  of  respiration  (at  first  accel- 
erated, then  retarded);  changes  in  the  color  of  the  gUla;  opacity  of  the  crystalline 

-nil  WM  thr  ilrii.lly  <if  ihi.-  mll  WHlf  r  •til'Pl}'  of  Ihe  NV«r  Yurk  AqOUiUm  at  Uw  Uom.   It  tfUMj  OmI  tbcr  VOOM 

IwlTfl  wttlMOQd  the  tran«(er  to  full-atreiiKtli  ae*  w«i«r  equally  «r«U. 
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l«Mi>:  iii<M"i'iu>ii'd  •^mctioii  of  inttciis:  of  wi'i>.'hl.  Tlir  muscles  i<'-.|M>ti<i«'(l  to  -iH'muli, 
and  tbe  heart  coiiliiuu-it  iM'uting  after  all  external  n'lgus  uf  life  had  di.sippeareiL 
Bert  found  that  hist  fitiheei  would  endure  abnipt  tran»f«r  to  mixturm  of  fraah  and  salt 
water,  providod  that  not  more  than  oiu- jiait  of  ^eu  water  to  iwi.  parts  of  distilled 
water  were  nse<|.  lie  -iliili  s  tliiit  tiie  fatal  eire(  t>«  romiiiencc  at  tlie  jndiit  where  tlii" 
water  is  fapal>le  of  cxercisiiijf  an  exo.siiu>tic  aciioiion  the  li>h,  though  he  gives  no 
evidence  for  this  view.  By  a  (gradual  proceaH  of  acfliniatimtion,  however,  he  amis- 
toniod  fre-h-water  tishos  to  live  in  water  liavin}^  ono-half  the  -iilitiity  of  that  of  tJie 
fon.  The  sjH'eitie  ;rnivity  of  such  individuals  was  thereby  raiiicd,  for,  if  ix'turned  to 
fre.sh  water,  they  were  found  tu  sink  to  the  lH)ttoni. 

Converxely,  Bert  states  that  in  the  case  of  certain  unapecifieil  xea  animalit  '^aoeli- 
mati/ation  take-  place  easily  up  fn  a  diminution  of  ah<tut  a  thirtl  in  the  salinity  of 
the  >ea  water,  and  that  he3*oud  that  death  comes  very  readily."  That  this  latter 
conclusion  Is  unjustilicd  in  tbe  case  of  the  great  majority  of  marine  fishes  is  shown 
in  the  next  M>ction. 

Hert's  ex|>1aiiatioti  of  tlie  "niechanisin  of  deatli,'*  in  the  case  of  f  resli-water  fishen 
traiisferrud  to  sjilt  water,  will  l)e  di>eu->sed  later. 

CHANCIKS  IX  WATKK  1>KNSITY  AT  TIIK  NKW  V4»RK  AgrAKH  M.  " 

The  present  wiiter  supply  of  this  a<|Uariinn  is  drri\(  ii  fniiu  New  York  liav. 
which,  as  is  well  known,  receives  the  waters  of  the  Hudson  Kiver  and  a  numix>r  uf 
less(*r  streams,  and  eontainM  in  consequence  a  much-dilutcd  ttea  water.  Its  specific 
g'ravlty  raivly  attains  nn<l  perhaps  never  exceeds  1.0H»,  while  during  the  sjjrin-: 
months  if  fall-,  at  times  to  and  occasionally  lower.    ( "on-ideriu'r  the  di  n^itx  of 

water  in  the  open  s«-a  as  1,027  (the  mean  for  the  North  Atlantic),  the  water  supply 
of  the  New  Yorlc  Aqunrium  never  reaches  two-thirds,  and  occasionally  AiIIk  to  one- 
liftli  of  this.  .\evertheK's>,  luarine  iishes  of  IT.'i  species*,  lielonging  to  72  ditrereiil 
familii  -.  have  Iteeti  kept  in  this  water,  some  of  them  siirvivinjr  for  a  COHsidenihle 
numlx  r  <d  years.  Except  in  the  eji.se  of  tishes  from  the  imnuHliutu  vicinity,  where 
the  water  is  also  of  low  density,  tbe  now  arrivals  undergo  an  abrupt  cliantre  from 
full-strength  sea  water  to  this  Uiucti  <lihili  il  water  of  tlic  ai|uai  iiim.  This  is  true,  for 
In-tance,  of  m«»re  than  .".<»  s|>ecies  of  (i-he^  from  Bermuda,  many  of  which  have  been 
kept  veiy  successfully  under  these  unnatural  conditions,  some  individuals  having  .sur- 
vived as  nnich  as  7  years.  It  must  he  added,  however,  that  these  seniitropical  fishes 
are  i*ecei\  eil  only  dui  ing  the  summer  months  and  tlut  the  water  containing  them  is 
warmed  during  tbe  winter. 

EFFECT  OF  ALTERKATIOK  OF  FRESH  AND  HALT  WATER. 

JS^mt///"  I'f  IT. 

Woods  Hole.  August  and  SeptemlK>r.  r.'«>4.  Twenty-tive  J\  />. /'("s. 
from  sea  water,  put  into  fresh  ami  salt  water  alternately,  one  change  l>eing 
made  daily.    During  the  l:s  days  of  alternating  density  only  1  fish  died. 

Compare  with  e\j«'rimiMit  in  which  more  than  half  of  (hi'  fish  (taken  ffOttl 
the  same  stock  Init  kept  in  fresh  water)  had  died  in  thi>  |>eriod. 

'Ttivae  fiiclaan!  (uroialied  IhrtMigh  thv  vuurtwy  of  tlic dinvtor,  Mr.  C.  H.  TuwiimsikL 
»  MmA  upon  an  IncoBplHc  list. 
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Erperiment  38. 

WfMxIs  Hole,  S^ptPliUMT,  1!>"4.  Twi  titv  five  /■'.  /  ('^/'  /A'.v  i  h!Ui>ri'fi  (iiiily  fioiii 
>*alt  to  fiv»<h  wator,  and  viro  versa.  No  iiuriufiil  results  during  tlu-  ^  days 
throujfh  which  the  experiment  rontinoed.  (Compare  with  experimento  1  to  5.) 

JCrf"  rniK  iifx  JH  (Hid  40. 

WoDils  Hole.  AniT'i^'t  and  St'ptciiiht'r.  l!M>4.  /'.  r//«/yi/,,///"x  was  nM>d.  In 
rai  l)  t-ase  the  t'tfect  of  this  tn-atment  was  the  death  of  a  larger  or  suiailer 
pro[)ortion  of  the  fi^heM.  though  perhaps  the  daily  handling  had  something  to 
do  with  the  result. 

In  cxixTniicnts  ."'.7  iind  .  >  it  wa-  m'cii  that  no  Imriii  rcHnltcd  from  tlio  nltonuition 
of  fre.sh  and  .salt  water  within  the  jxM-iod  of  olnservat ion.  I'revious  t-xjx'rinn'nts  had 
shown,  however,  that  fiofaeB  of  the  same  species  when  left  uninternipteilly  in  fresh 
vvHtcT  scKintTor  later  8tlocunib.  (liurd  (I1*<Mi)  narrates  the  com'  of  a  stiekle>»ick  wliicll 
li\>  il  in  ttiis  way  for  tnany  wei-ks.  Hnttci-  (IIHM)  -talc*  tlial  yountr  ru<-iH<'  »alnioii 
when  transferred  fronj  fresh  water  to  diluted  hea  water  farcil  better  ''when  the 
density  alternated  from  low  to  higli  and  back  again/*  There  is  an  obvious  parallel 
lietween  such  fluetuation.s  of  salinity  and  tho^e  which  result  from  the  ebb  and  flow  of 
the  tide  at  a  river's  mouth. 

AOR  IN  RRIJkTTOK  TO  Ein>C1tANCB  OF  CMAKOB  OF  MEDIUM. 

According  to  Katter  (tU04),  the  young  of  the  qulnnat  salmon  could  endure  pro> 
gressively  higher  degrees  of  salinity  as  they  grew  older,  ranging  from  25  per  cent 

sea  water  at  <>  days  to  pnit  tically  ]>iir<'  sra  water  at  "i  niontlts. 

Locb  (ib94)  rccoi'dh  a  siniilai-  correlatitin  laitween  the  age  of  the  embryo  of 
FktuUdug  {heleroditui}  and  the  pr()|)oition  of  NaCl  which  could  he  added  to  the  sea 
water  without  arresting  developuh-iit. 

Brown  (r.»o:{)  states  that  "there  is  a  t,'radual  in«-rease  in  sns«  »'ptil)ility  to  osniotie 
clianget)  and  to  the  electric  current  aa  the  embryo  develo|)j»."  He  reganU  the  latter 
susceptibility  as  a  function  of  the  former. 

A  considerable  series  of  measurements  of  K  itiuja/itt  failed  to  rev<'al  aii>  >«-l(>c- 
tivf  mortality  in  relation  to  size  amcm^  tishes  dyiiij.'-  from  tlx-  elfci  ts  of  fn-sli  watt-r. 
Such  a  selective  mortality  was  very  obvit>u.s,  on  the  other  hand,  in  the  ea.se  of  death 
from  asphyxiation,  the  eliminated'*  set  having  an  average  length  about  7  per  cent 
greater  than  the   surviving'^  set  (i.  e.,  those  last  to  die).' 

ADAFTATTOK  TO  CHANORS  IN  TIIR  MRDItTM  !?>  NATL'RB. 

That  many  species  la  nature  may  Ik?  found  in  either  medium  is  well  known. 
All  of  the  anadromous  fishes  of  course  belong  to  this  class,  together  with  the  eel 

(catadromous).  Many  other  sjilt-water  fishes  venture  into  streams  and  may  even 
become  landlocki'd.  Ajrain.  fresh-water  lishes  may  t)0  carn»'d  tlown  to  the  sea  by 
freslu'lj'  and  survive  in  waters  of  consideralde  Milinity.  In  most  cjtsi's  it  is  inipossi- 
ble  to  determine  how  abruptly  the  changea  are  made.  Hie  accent  of  a  large  river 
may  o«*cupy  weeks,  and  <iurinj,'  the  earlier  sla;res  of  the  journey  a  zone  of  iiTadiially 
decreatiing  (generally  of  HwtuHting)  iiensity  is  puMiied  through.    1  am  informed  by 

o  I  hviw  ttttmf  hmR  10  pnanii  thaw  rwntlt*  In  •  form  whlcli  will  mvct  Uie  denuuMto  ol  Uie  blMa«uloBl  ifltlr. 
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Dr.  Evoriuann,  however,  that  in  the  cam  of  the  Pacific  salmon  the  ims-sage  into 
the  fresh  irater  may  be  nutde  quite  abruptly  at  the  mouths  of  the  ><nmller  streams. 

Malhi'f  (  l^'^I)  publiHhet)  a  'mscd  iiistiiily  ujk)ii  tho  authority  of  J.  W.  Milner 
and  (t,  H.  Goo(I«',  <)f  *'  fishes  whii-li  can  liv*^  in  both  fresh  and  salt  water."  This  list 
aggregatcii  3S  i<pi><  ios,  and  it  would  proljably  be  possible  to  enlarge  It  very  greatly." 
Nothing  is  t«atd,  however,  regarding  the  duration  or  circumstances  of  the  change  of 
medium,  um!  -iolnirioilly  lh<'sf  lire  of  rourso  liii;hly  important.  Hy  sufficiently 
slow  aecliniatizatioi)  ahno.^t  any  i-hang«>  of  habitat  seenits  possible,  and  indeed  such  a 
proi-ess  must  have  oceurred  on  an  enonnou.s  ncale  in  the  evolution  of  fishes. 

CHANCES  OF  WEIGHT  RESULTING  FROM  CHANGES  IN  WATER  DENSITY. 

CHANGES  OK  VBIGHT  IX  UVIXO  nSHKS. 

Thus  far  the  discussion  has  been  confined  mainly  to  tho  death  or  survival  of  the 
Tariout*  fishe<  under  the  iMinditiou-  of  oxi>eriiiuMituti<ni.  Iiut  little  analysis  Ix'inj; 
attempted  of  the  phenomena  involved.  It  in  evident  that  .such  changes  uf  density 
as  we  have  dealt  with  involve  enormous  changes  in  the  osmotic  pressure  of  the 
mcdimn  with  which  the  M\  is  bathed.  In  relation  to  the  hitter,  the  limitin;jr  mem- 
branes of  a  j^iven  ti-li  ini<:ht  Ik' ( 1 )  irnjM>rmeiitile  Itoth  to  water  and  to  sails  therein 
dissolved;  {'I)  .-emi|H>nnealde,  ]>erniittiug  the  j)u.s.suge  of  water,  liut  liurring  th«-  .suits: 
(8)  permeable  to  both  in  greater  or  lesser  degree.  If  the  first  condition  were  real- 
ized, no  change  in  wei^'ht  oujyht  to  <»c»'ur  following  the  transfer  of  the  tish  from  <Mie 
medium  to  amilhi'i  :  if  tlic  ^fcdtid  condition  ohtaiiied.  we  should  exjx-ct  an  increase 
of  weight  in  hy|>otonii- solutions  and  a  deerea.st»  in  hypertonic  ones;  while  in  thetbini 
case  we  should  expect  the  same  results  in  a  somewhat  lesser  degree,  unless,  indeed!; 
the  membranes  were  equally  or  almost  equally  permeable  to  water  and  salts,  in  which 
case  tho  conditions  nei'e-<xjiry  for  osniotic  action  would  1m»  wantini;. 

It  must  lie  remembered,  Ijowever,  that  we  are  dealing  with  living  matter, 
bounded  by  living  membranes,  and  that  the  conditions  may  in  consequence  he  much 
more  complicated  than  outlined  in  the  foregoing  scheme.  Various  so-called  *'yital" 
(i.  e..  as  yet  unexplained)  factor-:  may  intervene.  Thus  the  dejjree  of  '']i«>nine- 
ability  "  of  a  given  memlu-ane  uniy  not  be  a  constant  quantity;  it  may  be  found  to  \te 
in  some  way  under  the  regulative  control  of  the  organism,  and  to  vary  greatly  at 
diflterent  moments  and  under  different  conditions.  Again,  it  may  he  that  chemical 
factors  intervene,  and  that  an  imbibition  of  water  may  at  times  occur  which  is  not 
accuunt<*d  for  by  the  laws  of  osmotic  pressure  alone;  and  indeed  we  have  alreiuly 
noted  a  vast  difference  between  the  physiological  effectsof  fresh  water  and  of  slight  ly 
saline  water,  a  phenomenon  not  to  be  accounted  for  by  their  difference  of  osmotic 
pressure. 

If  the  weight  uf  a  given  ti.>h  remained  constant  in  a  given  medium'',  it  might, 
then,  be  concluded  either  (1)  that  the  medium  was  nearly  or  quite  isotonic  with  the 
body  fluids  of  the  tish,  or,  if  not.  ('I)  that  the  membranes  of  the  tish  were  for  the 
time  beiiij«^  im]>ermoabIe  to  wat<'r.  or  <:>)  that  they  wen»  more  or  less  ))ermeable  to 
both  salts  and  water,  but  to  oni>  in  nearly  the  -aiuc  (lf;,'ree  as  to  the  other. 

a  Ur.  Uill  h«.«  indirmed  me  ol  Hrveml  «.-xiiiuplc»  nut  iiirlu>l»)  in  M«tl)«r'ii  Hal. 
ftAImja  ■Iloiriiis  for  Um  dm  to  wutm. 
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If  th«  fbb  Imt  in  weight,  it  would  be  neoeamrj  to  conclude  that  the  medium  wm 

hypert«>iii<-. "  Hut  the  Iiiuitii)}r  inctnlninK'N,  in  ordi  r  tn  prodm-o  tlii-  ctfrct.  miirht  be 
either  seiuitHjriueubU^  (entirely'  prevfnting  the  pus^ge  of  (saltw).  or  ixTiueable  to 
both  wnter  and  wilts,  though  to  the  latter  in  a  lewer  degree  than  to  tlic  former. 

If  u  LT.iiii  of  vvt>i<.'lit  ocriiri-cd,  it  might  he  coneluded  either  (1)  that  the  medium  was 
In  pnfoiiic.  in  which  case  tlir  nn'iiil>i-an<'--  nn^^ht  holon'/  ti>  imiIhm*  of  the  ciitcn-oric-. 
uientiuneil  in  the  preceding  pamgrnph;  or  ('2)  tiiat  an  imiiil)iiiun  ut'  water  hud  taken 
pbico.  due  to  a  chemical  union  of  oome  Mort.  It  will  be  »hown  that  in  the  fane  of 
dead  fube*  Much  an  imbibition  takeM  phice  regardlesM  of  the  osmotic  preMure  of  the 
medium. 

It  mu>t  Im>  repeated  that  the  l>ehav  ior  of  the  membraue:!»  of  a  given  ti»h  varie:« 
greatly  with  tJie  condition:!,  and  that  seemingly  contradictOTy  rexultit  may  be  obtained 
with  tirthes  of  the  same  s|M'ci(  >.  An  »'xtpn.-i\ e  sciie>  of  experimental  which  was 
nirricd  <in  <lnriti}r  the  sprin.tr  <>f  1!M>."»  at  flh-  Nt-w  York  At|M!iriuin  <r«ve  nv-ult-  tliat 
were  almo.st  wholly  in  harmony  with  oik-  anotlK-r.  and  certain  eonelu^ion^  were 
framed  which  Hcomed  to  lie  supported  hy  m  arly  all  of  the  AictM  then  known  to  me. 
A  repetition  of  Mime  of  thc-i-  i<\|M>rinient!!i during'  the  •^uinmerof  IVOdgave.  in  i-ertain 
ca^C'.  <|nit«'  ditfiMt'Mt  n'Milt-.  and  h-d  to  a  inoditicatitjn  df  >-tine  of  iny  conclusions. 
The  only  tlitfercnces  in  the  condition?*,  so  far  si."*  1  am  aware,  were  the  temperature  of 
the  water  and  the  previous  hiKtorv  of  the  fiflhet*  used.  The  New  York  experiments, 
sini-e  thej'  form  a  harni<Hii>uis  >crii  -.  will  Kc  docrihed  lirst,  after  which  the  Woods 
Hole  c\])eriment8  will  lie  diHcussed  and  an  attempt  made  to  bamionice  Home  apparent 
contradietion.s. 

The  method  employed  throniifhout  thin  portion  of  the  work  was  to  weigh  the 
fighCH  carefully  before  and  after  the  chancre  in  the  dcn>ity  of  the  inediiiiu.  Thi» 
pr«M-ediire  involves  numerous  ditticulties.  In  the  tir-t  place.  ti<he>  utider  >iich  treat- 
ment sltould  not  l>e  fed,  since  the  gain  or  lo.s.s  of  weight  through  fei>ding  or  defecation 
would  confuse  the  results.  Fortunately,  most  fishes  may  he  kept  unfed  for  days  or 
weeks  without  any  appreciable  detriment  to  their  health.  In  the  second  place»  it  is 
nocessjirv  to  determine  the  normal  lo»>  of  weiiflit  tliron<rli  waste  which  would  occur 
throughout  tiie  period  of  the  experiment.  Tills  rate  of  decrca!«e  for  the  dshes  used 
was  in  many  cases  determined  before  the  commencement  of  the  experiment;  in  other 
cases  a  control  set  was  kept  under  obs<>rvatioH.  lu  the  third  place,  and  this  is  all- 
iin|>ortant.  the  same  conditions  nuist  Ik*  maintained  each  time  the  tithes  are  wciLdied. 
The  ditTerence  in  the  amount  of  moisture  adhering  to  the  body  surface  may  make  a 
serious  difference  in  the  weight  recorded,  even  1  or  more  per  cent  in  the  case  of 
smaller  tishes.'' 

In  mtist  of  niy  exjH'riments  the  aggregate  weii(ht  of  a  numlier  of  tishe>  subjected 
to  the  jsauie  treatment  was  taken.  They  were  commonly  laid  upon  a  dry  towel  for 
one-half  minute,  then  laid  upon  a  soft  cloth  for  one-half  minute  more,  the  cloth 

meanwhile  beintj  moved  in  such  a  way  that  the  fishes  shouUl  be  t,'ently  rolled  over 
the  -surface.    Where  the  pro<-edure  was  varied,  care  was*  taken  that  the  .sauie  «-ondi- 

oThe  qiiMfcMi  of  kkIii  or  lum  o(  wetchi  Ihruuih  llir  lakliis  In  or  pM«lnt  out  of  ouilter  from  thr  alimi<ntar}°  canal  ii 
tiero  led  «Hii  o(  accouni.  It  wUl  be  dealt  with  tei«r. 

»lt  WM  at  0nt  ihouslit  ntnmuj  In  Mcta  raae  to  dip  tb«  fluiw*  lato  miortif  tlw  vmm  dcniliy  bcfon  wtlshlus.  la 
order  tlwt  tti«  water  iKlheTiDK  riuwld  be  al  the  aune  upeeiilr  Kiavjir,  bnt  tbi*  waa  found  not  lo  b«  worth  whil*. 
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tiotis  ahonld  obtain  throu)(hout  the  entire  experiment.  To  meet  the  criticUm  that 
the  removal  of  mucuv  from  the  Hurfaoe  introdurcid  an  abnormal  condition  into  the 

cxprriint'Tit.  fislit's  wore  in  some  caso  \vcii,'lii»d  after  being  ^>iinply  driiint'd  for  a 
p(>ri<Ki  u\nm  a  towel.  Of  i-oursc  the  wei);ht  determinations  in  the»e  cases  were  not 
HO  ati'uratc. 

Eseperiment  il. 

Now  York,  April,  l'.»«>r».  K  hetir<xl!iii^.  from  ualt  wat«r  of  the  New  York 
Aqnftriiim  (donslty  l.<M»s.  t<'nii)«»nitiir('  5  ('..  at  coiniiH'umiK'nt  of  ex])eriment), 
unfed  for  4  days,  diviUjnl  into  lots  of  'Ih  each,  and  treated  as  foUow.>4: 

(a)  Kept  in  salt  water  (l.OOA  to  1.010,  during  iM>riod  of  experiment). 


AjMrll  «  24H.5 

9   247.6 

10   IMT.O 

11   24.5.8 

12  ^  24ft.  0 

13   244  0 

15  :   -.m:!  :. 


\j06A  of  wei};ht  1  per  j-ent  during  tirst  '2  days,  'JA  ytcv  n-nt  during;  tir«t  7 
days. 

Thia  lot  of  Hnh  serves  as  a  );ood  control  for  the  others  of  the  series, 
(ft)  Put  into  running  fresh  water  (temperaturo  s  ('.). 


April  »,  3p.  m   194.2 

9,  :i05  l>.  m   194.9 

9,  4.0.'>i..  m  198.7 

10   liW.      all  Wfll) 

11   197.:$  (ttll  well) 

12  19S. « (« lew  twj^naiiw  to  mckm) 

13   194.6  (fungiw  appearing) 


During  the  next  4  days  a  nuniJM'r  of  fishes  wore  rrmov cd.  -ome  of  thos<' 
liaving  fallen  prey  to  fungus.  April  17,  5.30  p.  m.,  the  leuiaining  14  tishes 
weighed  109.6  grams.  They  were  then  transferred  to  salt  water  of  density 
1.018.  At  6.a0  p.  m.  they  weighed  108.6  grams;  April  18  (p.  m.).  100.« 
grams. 

Results:  An  appreciable  gain  in  o  nunutet»  after  transfer  to  frcxli  water;  a 
gain  of  1.3  per  cent  in  1  hour;  a  gain  of  2.8  per  cent  in  1  day,  followed  by 
losH,  as  in  a  above;  after  change  to  salt  water,  a  loss  of  H.2  per  cent  in  1  day. 

It  i>~  to  hi  noted  tlnit  tin  lo>s  of  weight  after  the  second  change  was  much 
greattu-  than  the  gain  after  the  til's!. 

(6')  Boiled  (fresh)  water  used,  instead  of  running  water,  resulting  in  a  gain  of 
5  per  cent  in  1  day,  14  |x>r  cent  in  2  days. 

In  tlii>  i'\|HTiini  nt  4  li'-lu-s  were  sick  on  tlic  x-cond  day.  while  all  but  4 
wui-e  dead  on  the  third.  Here  and  elsi'where  the  death  of  the  li.sh  was 
aooompanied  by  much  more  rapid  imbibition  of  water. 
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(r)  Fislu-  pill  info  \vMf<'r  avcnit^nnjr  uijout  l.«M)l  (ranging  from  a  half  point 
below  til  u  lialf  jMiiiit  itliove  this  tigiuv). 


April  8  248.6 

9  

in   :;4ii.9 

11   245.5 

12   244.7 

la   243.2 

16  2*2.9 

17,  5.15  p.  ro  241.6 

Fishei*  then  put  into  1.025  water. 

Onuna. 

April  17,  ri.l.'<     Ill   2:{».« 

IH,  ]..  Ill   228.5 

19  22&6 


Fish  in  good  condition  up  to  thi«  time. 

Resultii:  In  waU'V  of  di'ii^iity  l.<>01,  a  gain  of  nearly  1  |>«'r  rent  in  liiNt  day; 
a  \o8H  of  -2. -2  iMT  cetit  in  '2  days,  of  H.l  per  font  in  JS  day^.  After  change  to 
«ialt  water,  a  loss  of  0.(>  per  cent  in  2  days. 

(d)  Water  of  density  1.015  (><ea  water  from  Sandy  Hooli,  sliglitiy  diluted). 
Loss  of  1.:'.  per  font  in  'J  days,  of  'A.  I  per  ct'iit  in  1 1  days.  The  fishes  remaincnl 
in  ixM-fect  health  throughout.  It  is  not  at  all  probable  that  the  deerease 
during  the  tirst  2  days  is  signiticant. 

(t)  Water  of  density  1.025  (Sandy  Hook  water,  strengthened  by  addition  of 
roninit-n  ial  s<>a  salt).  This  particular  lot  of  water  had,  for  .sonio  reason,  a 
harmful  eiiei-t  upon  the  tiiibei*,  Iti  of  tbetu  being  removed  dead  or  in  a  dying 
condition  during  the  first  9  days.  The  results  are  none  the  less  worth  record- 
ing: Loss  of  1.')  iK>r  cent  during  first  hour;  of  4.1  per  cent  during  Ant  day; 
of       JMM-  fi'iit  during  fir<t  i'  days.    After  this  the  dceroase  was  far  less  nipid. 

At  the  end  of     days  the    remaining  tishos  were  put  into  the  .salt  water  of 
the  aquarium  supply  (now  l.olO).   The  weight  renuuned  practically  .stadonaiy 
(la-w  of  lo-s  than  1  per  cent)  during  the  next  3  days. 
Comparison  of  c  with      tigurcs  is  interesting,  tlie  train  following  transfer  to 
this  slightly  saline  water  being  much  le»s  than  that  in  frcnh  water.    It  1^  also  to  bo 
reoorded  that  no  deaths  occurred  In  the  9  days  daring  which  the  tlsh  were  in  the 
slightly  s:iline  water,  while  11  fi.Hhes  were  in  this  time  ivmoved,  either  dead  or  Kick, 
from  the  fre.^h  water.    The  absence  of  fungus  from  these  )i>lies  seems  to  Im-  due  not 
SO  much  to  the  fatal  etlei-t  of  the  salts  uiM>n  the  fungus  (for  the  latter  will  thrive  in 
water  of  much  greater  salinity,  see  p.  5!))  as  to  a  salutary  efFcrt  upon  the  fishes  them- 
selves.    It  is  wt'll  known  that  tishes  which  are  in  good  In  ulth  arc  most  resiMtanttO 
fongu-s.  while  tho-e  which  are  in  ]M>or  condition  nio>t  readily  siiccumi)  to  it. 

The  loss  of  weight  in  V'l  httt  ioiittun  when  changed  from  dilut<*d  sea  water  (1.018) 
to  nearly  full  strength  sea  water  (1.02S)  is  shown  once  more  in  the  case  of  the  fishes 
used  in  cxj)eriment  MO;  lait  in  this  case  no  harmful  ■  tli  >  t-  resulted  to  the  H.sheSf  and 
the  experimt  nt  i-  therefore  of  greater  significance.  The  iotis  of  weight  liere  was  2 
per  cent  during  the  tirst  day. 
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In  aiiutber  exporiiiietit  (exjKTiiiK-tit  t>l)  in  which  li^<he>  from  (dilutoci)  rsiilt  waU-r 
(1.013)  were  tmnsferred  to  frcHh,  there  wm  a  gain  of  8  per  cent  during  the  tirttt  day, 
followed  by  a  lo-rn  of  more  than  1  per  cent  during  the  neoond. 

JCrji-  rill"  II f  f .'. 

Nfw  York,  Ai)i'il,  l!'<>.">.  Nin»'  /ir(rtt»/t/n«  which  had  licen  for  six  day> 
in  freinh  watpr  were  put  hack  into  tho  Malt  water  of  the  afjuariuiu  (l.(M)H).  A 
lOKs  (if  tioarly  :i  |kt  cent  uccunv<i  during;  tlu'  tir<t  da>%  after  which  the  weight 
I*<>inuilicd  ->t:ition,'ir\  for  a  •l:«y.  It  v.tnild  tiid^  ;i|)|M-!ir  that  water  of  thL« 
density  wa.>  hyjx'iluuic  lu  li^hc.-  »  hiclt  had  lived  in  froh. 
Erpt-rhiifnt  .'i't. 

In  tlii-  cxjM'riment  /'.  /" >■■■■  IJfxs  wa>  transfi'rml  t<>  frcsli  Mrater.    The  liithei* 
were  tlir<>iij:ht)ut  \vci;.'-lic«l  iii<livi<inally.    'I'lic  r<'-ull-  an-  in  a'.Tc.-rni'nt  witli 
the  foregoing,  Init  the  tigure>  are  not  ^.'ivcn.  -ince  the  uicthin]  of  priHe<liue 
was  not  so  careful,  thin  being  the  Hr»t  of  my  cxiK-rimenti  in  weighing. 
It  seems  to  nie  that  nil  of  the  reMilts  tiius  far  taliulated  are  i  i  harmony  with  the 
follinv  iiiir  [>ri>\  i»ii)nal   h\ pothi'-i-:  Tin'  \»»\\   tluidi-  of  tin-  fi-li<'>  u>e<l  had.  at  the 
conuiiencement  of  tlie  exiM-riuient-s,  an  o>mo|jc  pressure  lying  >oniewhere  iK-lween 
that  of  water  of  density  1.005  and  water  of  density  l.t)13.   Transfer  to  a  medium 
which  was  de.  idnlly  hy|MM'tonic  resulted  in  loss  of  weight;  transfer  to  a  medium 
which  was  docideilly  liyjx'tonic  resulted  in  a  <,niin  in  weii^ht.    In  the  former  ease,  the 
osmotic  pressure  of  the  fluids  of  the  rishes  was  raised,  in  the  latter  case  it  was  low- 
ered.  In  neither  case,  liowever,  was  an  osmotic  equilibrium  between  the  internal 
and  external  medium"  e^tabliMhcd.    The  osmotic  (iressurc  of  the  body  fluidii  of 
the  lishe-.  tluctuate<l  within  a  much  narrower  nmjfe  than  did  that  of  the  surrouTnling 
water.    Furthermore,  the  change  in  weight  lioix-  no  constant  ratio  to  the  change  in 
the  osmotic  prowure  of  the  water,  a*  a  comparison  between  the  h  and  the  c  figures 
ithows.    Again,  it  is  evident  liere  and  elsewhere  that  greater  chang(>s  in  weight 
occurred  in  those  cases  in  which  the  litthes  were  affected  harmfully  by  the  new 
medium. 

It  is  only  fair,  however,  that  I  should  mention  one  experiment  with  J^.  htttnv- 
dtttUf  in  whioh  the  results  are  hard  to  reconcile  with  the  others. 

JCr/"  niiii  »f 

New  York,  April,  19U5.    Twenty-tive  lishes  changed  from  water  of  density 
1.010  to  water  of  density  1.018.   Not  only  was  there  no  low*,  but  apparently  a 

slight  gain  during  the  first  day,  followed  by  a  decrease  of  ahout  l  i  jier  cent 
on  the  second.  The  accidental  diojiping  of  a  l)it  of  fiK>d  into  tlir  tank  might 
liave  been  responsible  for  the  result,  thougii  this  i-an  not  be  a.-stuned  as  an 
explanation. 

The  exi>«'riment  in  which  the  scales  were  removed  prior  t<»  the  c!ian<.'e  of  medium 
ha»  already  Imm-u  discussed  (pp.  JJi  ti-f)  in  reference  U*  the  survival  of  the  tisbe^.  An 
anul\si-.  of  the  ciiang»'s  in  weight  in  here  worth  while. 
JSrjftvimeMt  J^S. 

New  York,  April,  100<5.    For  an  account  of  <*ondition>i  see  page  68. 

'<  It  iiiii>I  Ix-  riM  onl<  '1  Im  ti  tli  It  till'  :>  ~  .tcrv  itT.  Unit  .  :rv  ivi-^t  lA  u  liitutM,  the  rfiiinlliiWr  <>l  which  hall  4iwl  ftDOl 
(uti({ur.  TIk'w  jiunlvois  "liuwcil  no  tr»i'i-»  ol  luiiHio,  lj<>»oM-t,  iiiul  "I'tiiiwl  tubi-  in  i»T(»H-t  hi-ultb. 


Digitized  by  Google 


EFFKCTS  UPON  FISBKS  OF  C'UAN«K8  IX  SALIMTY  OF  WATJ£&.  75 

(o)  Fi>h«-s  in  (dilute) -salt  \viit»  i  (l."'"7  (<>  I.ihC).  Loss  <»f  1  per  cent  in  5 
days.  In  experiment  41,  where  normal  ti»hei>  were  uacd,  there  wan  a  [osa 
of  1  per  cent  in  2  days,  but  the  fiuheit  had  beea  much  more  reoently  fed  than 
in  the  present  experiment  (here  unfed  16  days),  which  may  account  for  the 

differt-ncp. 

{b)  In  fresh  water  ^runuiu^;).  (iain  of  2.}S  per  vviit  in  2  dayti,  4  (ler  cent  in 
4  days,  after  whk'h  the  increase  coued.  Here  the  gain  for  the  first  S  days 
is  only  slightly  in  excess  of  the  gain  in  1  day  in  the  case  of  the  normal  fish 

(exiMM-itin'ti(  )  1 .  f>). 

(r)  In  i.'Hii  water  ^running).  Gain  of  1.4  p«-r  eent  in  2  day.>>.  (Unfortu- 
nately the  gain  in  1  day  was  not  determined).  In  experiment  41.  r,  the  fishes 
gHin<>d  I  per  cent  during  the  first  day,  then  In^^t. 

(</)  Tn  l.ol  )  wntt-r  Loss  of  1.3  per  Cent  in  2  day«.  Thin  Io«h  is  not  more 
than  is  aeeounted  fur  Ity  wttste. 

(f)  In  1.0:25  water.  Loss  of  4.8  per  cent  in  1  day;  6.1  per  cent  in  8  days. 
In  fxjK'iiiiK  iit41,  r,  thfsi'  loss.-s  u.-tc  4.1  uiid  8.8  per  cent,  respect!  vt'ly.  inttUib 
is  11  fair  coDiparisun.  .ninee  in  the  latter  case  the  waterwas  for  some 

resuson  Imrniful  tu  (lie  ti^he:<. 
It  will  thus  lie  ^«een,  by  comparing  the  experiments  upon  sound  fishes  with  those 
in  whicli  the  tishe!<  wen*  stTupod.  that  th<'  n-niovul  of  scales  thruu^ioilta  large  area 
did  not  result  in  increa'<iii«r  thi>  intlux  or  <'t11ux  of  water  rcsultinj''  from  rhiin*r<'-  in 
the  density  of  the  mciiium.  Garr^y eoutenlion  (p.  H2)  thus  ap{)eari«  to  be  disproved. 
Indeed,  Uter  cicperiments  seem  to  indicate  Uiat  it  is  through  the  membranes  of  the 
gills  and  not  through  the  general  body  integument  that  these  osmotic  changes  mainly 
occur. 

The  following  extierinient  shows  strikingly  tlie  ditierenee  between  the  etl'eit  of 
pure  fresh  water  and  water  which  is  slightly  saline.  It  also  illustrates  the  alternate 
gain  and  loss  of  weight  which  a  fish  may  undergo  in  consequence  of  repeated  changes 

of  density. 

i  New  York,  April,  1)H)5.  Five  specimens  of  the  18-spined  scnlpin  {Myourtt- 
ctphahiH  octitdrctiMpiMffUM)  taken  from  salt  waU'r  of  density  l.od'.t. 

f'/)  Two  spe<"imens  put  direetly  into  fn-sh  water.  After  24  bour«  both  were 
dead.    Average  increase  in  weight,  4.3  jn-r  cent. 

{h)  Three  put  into  1.001  tank  (density  ranging  from  a  half  pcunt  above  to  a 
half  pmnt  below  that  figure).  Average  increase  of  2.4  per  cent  during  first 
day;  J^.S  per  cent  durin<^'  '.\  ilnys. 

At  this  time  two  of  the  li>hes  (Nos.  i  and  'A)  were  >ick,  the  oilier  (No.  2) 
appearing  qnite  well.  It  is  to  be  noted  that  the  gain  in  weight  was  consider- 
ably less  in  t!i«  1  of  tliis  latter  lisji.  The  two  former  fishes  were  aecord- 
infly  put  Iniik  into  the  salt-water  tank  mow  of  density  lOllt.  No.  •_'  l>eing 
left  in  the  l.<Hil  tank.  No.  '1  j^uined  an  adUitionui  2  jH>r  cent  during  the  fol* 
lowing  day  and  died  after  2  day**  more  (6  days  after  beginning  of  experiment). 
■Nos.  1  and  3  underwent  loss  of  (i.r»  |>er  cent  during  next  4  days  (in  -^It  water). 

These  last  were  then  j)ut  for  a  s,><<)nd  time  into  1.1R»1  tank,  when  there 
resulted  a  gain  of  4.*  pi'r  cent  in  1  day. 
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Thi>  •>x|>(>riin<>nt  wu-  rn-<'oiitiiui(Hl  after  4  dayti  of  1.001  water.  At  thiH  tiiint 
1  risli  wa«  dctid,  the  otiior  fffble. 

NVw  York.  A|iril.  1905.  Six  tomood  {Mlero^adHit  tot»i^nf)m\A  lo  winti-r 
rtouiuh-rs  (  /'x,  Kiiiifil'  II r->if  ,  (, X  ihiii  i-'"i<iiiis\  wore  iHfd.  i'»>s|K'ctiv»'ly.  With  fiu  h 
species  a  cuiuptiririun  was  iiiad«>  lM>twi*en  thu  (.-tffcts  uf  fresli  water  aiul  of  tii«* 
slightly  mline  irat^r.  With  the  former  specieH  the  gain  wan  slight  (nhout  1 
per  cent  in  eacli  fasi%  though  hrre  Mligbtly  Icsx  in  the  fresh  water),  and  rvm 
tho  tninsfor  to  fn  -li  wafer  ^ccituMl  to  ha\i'  littif  oi-  no  liurniftil  <'ff<*ct.  Moxt 
of  the  lishe^i  livtxl  until  killt'd  Uy  fungus,  frtini  1  to  4  wei'kM  hittr. 

In  the  case  of  the  flounderH  there  wan  a  gain  of  about  5  per  oeot  in  1  da}'  in 
each  8oH  of  wHt<M-.  In  fresh  water,  however,  the  fitthes  died  in  2  dayH.  in  the 
>*li^htly  xalinc  uut*-!'  in  ftoiii  4  to  ">  days. 

Weight  deteriuiinitions  were  likewiNe  made  in  tlie,  eaM*.  of  certain  fresli-wati-r 
fishert  tnuiafen'ed  to  mlt  water. 

New  York,  .\pril.  I".»";">.  Tliier  <  attisln  - ( .1//-. /,-/»*//<wk/x)  put  into  -alt 
wairr  ^1.010+).  Avemge  «lecre4ise  for  all,  p^-r  rent  in  17  hours;  average 
deci-caMe  for  two,  15.9  per  cent  in  48  hourw. 

One  of  the  tisliefl,  b(Mn^>-  put  Imek  into  th4>  I.dOl  tank  at  the  iMid  of  li  limirM, 
re|ifaino(l  in  'J  (lays  nearly  all  tliat  it  had  lost.    Those  in  isait  water  were  rer>' 
feeble  at  the  end  of  the  second  day. 
ErptvitaeiU  iiO. 

New  York,  Ajnil.  Eight  rudd  {L.if',sv>i>i.,njthr'ip},fli,iJ„.n»)  liad  loitt 

over  4  per  cent  at  end  of  first  day  in  water  of  density  1.011.  dcsid. 
It  seenieii  )>artieuiarly  worlli  wliile  to  test  the  changes  of  weight  in  tlie  ease  uf 
certain  fisbett  which  may  survive  abrupt  change  from  fre»h  to  salt  water,  and  which 
in  nature  inhaliit  both.   Hence  the  next  six  experiments. 

Krjtfthiit  lit  .'I. 

New  York,  May,  15)05.  Five  wlule  perch  (Murtmt;  ttiuericanit)^  taken  from  a 
fresh-water  pond,  lost  on  the  average  4.7  per  cent  during  the  first  day  after 

the  change  to  salt  water  (l.ori).    During  the  preceding  2  days  the  lox  from 
waste  hail  iH'en  only  "J.'i  jK-r  cent  or  slifr'if  ly  over  1  per  cent  per  day.    The  tinh 
all  appeared  perfectly  well  after  the  change. 
Erfterimtnt  oM. 

F'ive  other  specimens  of  the  white  jwrch  (taken  from  siilt  water)  wore  tnms- 
ferred  to  fresh.  The  avera|;e  weight  of  the.se  remained  almost  exactly  st4t- 
tionary  during  the  following  day,  after  which  they  were  not  weighed.  It 
muNt  be  remomliered,  however,  that  stadonry  weight  implies  a  gain  sufficient 
to  lovif  tln'  l(t-^  throu*.'!!  wa<tc.  Ncvertlieles-.  such  a  result  was  not  what  I 
hud  aniicipaled,  and  this  experiment  is  one  of  the  two  among  the  entire  New 
York  .S4>ries  wlioso  results  are  not  entirely  in  harmony  with  the  others. 
The  case  of  the  cbinoolc  salmon  {Oiu^trhtfixshm  luckav^^icha)  is  yet  more 
instructive. 

tZti»trime)it  o-i. 

New  York,  March  and  April,  lifOS.  Six  specimens  which  had  been  reared 
in  fresh  water  at  the  New  York  Aiiiiariuni  were  changed  abruptly  to  Malt 
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wutor  (flrnsity  duriiij,'  fXjH'rtmont  l.i'<»7  to  l.ooit).    liesult,  :i  dfi'rfu>t'  of  •2.>> 
p»'r  cent  during  tirst  day;  S.s  per  cent  during  li  dskys;  4.7  per  cent  during  4 
days;  6.1  per  cent  during  6  days. 
Erper  't  uH  iit  ■'>.^. 

Nfw  York,  Miireh  and  April.  I!H).">.  Perfonueti  a>  control  of  !iIm>vi-.  Six 
tijjbe.s  of  riutne  lul  left  in  fresli  water  and  weighed  tu  determine  lusn  due  tu 
witaite.  It  was  found  that  there  was  a  decrease  of  1.6  per  cent  during  fin>t 
dav:  2.6  per  rent  during  9  days;  4.7  per  cent  during  4  days;  6  percent  during 

«{  duvH. 

The  initial  loss  is  thus  seen  to  Ije  eonsiderubl,\  greater  in  the  tishes  transferivd 
to  even  thi«  dilute  sea  water.  But  the  total  loss  during  the  firwt  6  days,  and  eiren 
during  the  first  4  days,  is  practically  the  same  in  each  «asp.  This  is  precisely 
what  we  -hoiild  f\]x"ct  if  the  salt  wafer  were  hypertoiiie  and  th<'  nieiiibranes  jM*nne- 
altle  both  to  water  and  (in  lesser  degree)  to  salts.  There  would  result,  rirst,  a  loss 
of  weight,  foUowi'd  by  a  relative  ^in  in  weight  as  equilibrium  was  reestabtished. 
This  experiment  I  repird  as  an  extivmely  important  one  from  the  present pcMnt  of 
view.  Areordiiitrly  I  n-pcated  it,  thoupli  the  density  of  the  salt  water  WHS  consider- 
ably greater  at  the  time  t»f  the  second  exixriment. 
£rfferiment  55. 

New  York.  May,  1906.  (ft)  Six  Oneorhynehwi  put  into  >alt  wtUei-  (density 
l.oiH).    lyoss  .'{.1  jMT  cent  durin«r  first  day.  4..'»  l>er  c«  iil  iliu  iti^-^  \  <luy-. 

(//)  tii.x  lishes  left  in  fresh  water.  Jjoss  of  l.J»  jwr  cent  diii  in;.,^  lir>t  day.  .'»  jn-r 
cent  during  4  days. 

(#)  ."^ix  lishes  put  into  salt  watt-r  (density  i. ()•_'.'{)  in  a  large  can,  without  aera- 
tion.  The  lishes.  as  nii>:ht  ha\  <■  lu  i  ri  t  xpecttMl.  were  alideail  (prulittbly  asphyx- 
iated).   I'he  I0S.S  ill  i  day  was  nearly  lii  per  cent. 
That  water  of  the  density  I.OIS  should  prore  hypertonic  to  tliese  lishes  is  not 
perhaps  siirprisinjr.   Hut  lli  it  a  ii  r  of  rlcnsity  1.0t)7  to  l.O'Ut  should  have  done  so 
(experinn  nt  .">:'.)  was.  I  ronli  --.  a  sourt*'  <tf  astonishment,  .since  uueh  water  \xv^ 
between  one-fourth  ami  one-third  the  salinity  of  ocean  water. 
JSrftO'itnetit  56. 

In  this  experiment  the  wati  i'  w!i-<  of  a  density  l.tHiT  to  l.dos,  nud  4  rishes* 
.shinM  il  nil  averu<,'M  dreroase  of  3.t>  \m'v  cent  in  '1\  hours.    The.se  fishes,  it  is 
true,  iiad  iiad  a  patch  of  .scales  removed  on  one  side,  but  this  does  not  affect 
the  I'esnlt  as  determining  whether  or  not  the  water  was  hypertonic   All  of 
the  lishes  in  this  and  in  the  three  pre-eding  experiments  survived  this  treat- 
ment and  <  «»ntinued  to  live  in  health  m  long  a.s  they  remained  under  observation. 
Aft^  r  making  due  allowance  for  gain  or  low)  of  weight  through  various  acci- 
dental circumstances,  in  no  way  related  to  osmosis,  and  for  the  imperfections  of  the 
method  employed,  it  seems  to  ine  to  he  proved  hy  the  foregoing  figures  that  water 
mav  •  liter  or  leave  the  body  of  a  Hsh  after  immersion  in  solutions  having  a  different 
osiuoti«  pressurt!  from  the  latter.    It  may  be  questioned,  however,  to  what  extent 
this  process  is  a  normal  one,  and  to  what  mrtent  it  is  pathological.    In  certain  cases, 
without  doubt,  it  is  pathologiial,  the  death  of  the  fish  resulting  from,  or  at  least 
being  ac<  <nnp;uiied  by.  a  considerable  gain  or  lo.s.s  of  water.    In  earlier  experiments 
it  wa."»  found  that  ludnlulmt  hcterwlitm  sooner  or  later  died  from  the  effects  of  fresh 
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Wiitor.  It  may  ho  ohjcctrd.  thrrffort".  that  any  o-mutic  chaiij^e  occarrii)^'  in  this  fish 
when  plucc'il  in  fresh  wuter  iiiiist  Ijc  citiMsed  h>  |)tithoh>Kii-al.  I  do  not  tliiiik  that  thi^ 
concIuMion  in  r  nccct<Hary  one,  for  the  following  reoMon:  iioth  tlic  guin  and  Huhue- 
quent  Iomm  in  weight  occur  long  befor«>  any  ill  offt'ct^  are  manifeHUKi,  and  if  tbo  H.Hhei» 
are  nMUovcd  in  tiuu'  to  thrir  miriini!  iiifiliiim  n.i  Imitti  will  hti\r  n  >nlt<'<l.  In  any 
c'HiM!  slu'h  olijcctiouH  do  not  apply  to  most  of  the  other  ex|H!rintenLs  with  this  species, 
nor  do  they  apply  to  any  of  the  experiments  with  the  Mahnon,  nor  prohabl y  to  either 
of  those  with  the  white  |)ereh. 

A  fi  w  words  ar«>  likrwiM'  ni-cr-'sarv  in  n-ply  to  another  p.i-.-ih!r  (•ritii  i>in  of  my 
interpre lutiuns.  It  may  Ih>  asked,  ma^'  not  tho  increase  or  decrease  in  weight  be 
due  to  water  lieing  taken  in  or  pa<wpd  ont  of  the  alimentary  canal  if*  Have  we 
neoeHSairily  to  <lo  with  osmotic  pheno;M>  n  i  it  allf  W'liilc  lh<>  former  iMissihility  has 
not  l>een  ali^olnit  ly  cxt  linli'd.  and  coiilil  not  lie  i  xi  lmlcd.  sum'  liy  li<.nitniinir  1»otli 
ends  of  tlie  aliuu-ntaiy  canal,  I  have  very  stronj^  reasons  for  rejecting  it.  In  tlie 
Unit  place,  there  is  .strong  a  priori  iniprolmlMltty  that  the  effeett  of  osmotic  action 
should  lie  so  cloM>|y  pumliele<l  in  any  othi  i-  way.  Why  >hoiild  a  ti-li  from  salt  water 
swalh)\v  fre-h  or  •»nicki»h  water,  an<l  wliy  »hoiili!  a  li-li  from  fn  -li  or  liracki-h  wat<'r 
pa.ss  out  a  pari  of  its  intestinal  contents  when  phiccd  in  salt  water f  And  why 
nhould  thi8  latter  initial  lotw  be  followed  by  a  relative  gain,  hh  ^hown  by  experiments 
5Sl  and  a.j  { 

Yet  more  detitiite  evidence  on  this  <|ne>.tion  is  fiiriii-lie<l  l»y  ecrtain  ex]>erimeiits 
descrilied  in  the  next  .section.  It  is  there  shown  that  s»iit«  jmss  from  the  Uxly  of  a 
Halt* water  tish  when  placed  in  frenh  water.  It  U  likewitie  shown  that  the  entire 
contents  of  the  alimentary  canal  (indeed  the  entire  viscera  of  the  tish)  are  not 
adequate  to  furnish  as  much  -alt  as  leaves  the  IhhIv  in  the  <'onrse  of  a  few  hours. 
It  seems  prolmlile  tluit  the  water  »;nters  or  leaves  tlie  Inxiy  along  tlie  .sauie  path  as  do 
the  salts,  that  path  being  through  one  or  more  of  the  hounding  membranes.  Other 
experiments  show  that  in  wme  fishes,  at  least,  the  gills  are  the  organs  chiefly 
eoncorneil. 

As  lM,>lc>re  stated,  the  re.sults  of  certain  e.xperiments  at  Wotwis  Hole  failed  to 
conform  to  those  previously  obtained.  This  is  not  true,  however,  of  all  these  later 
experioients,  although  a,s  a  whole  the  results  ni-e  certainly  not  as  t-lear-cut  and 
tnivarvitif.'  as  in  the  New  York  scries.  The  only  really  serious  ditticulties  to  Im» 
cncimntered  relate  to  the  lu'liavior  of  Fundnlm  nmju/t«,  I>e.Hcriptiun  of  the.se 
experiments  will  accordingly  he  deferred  until  after  the  others  have  been  considered. 
E^ght  experiment.^  with  F.  h^teroditut  are  included  in  this  hiter  series. 
K-i'j"  I'' ii't'^if"  •'/"-//{. 

Woods  Hole, .luly  and  August,  1!»0j.  Out  of  4  ex|XM-inicnts  in  which  lishe> 
were  transferred  to  fresh  water,  an  average  gain  of  about  1  per  cent  (in  i  to  1 
day)  w  ]is  shown  in  3  cases;  in  the  fourth  case,  however,  a  loss  of  1.5  per  cent 

is  recorded. 

In  2  experiments  in  which  water  of  density  l.UOl  was  u^ed,  a  gain  of  about 
1  per  cent  in  each  case  was  likewise  recorded. 

Of  7  lots  which  wore  put  into  water  of  density  1.oo;t.  showed  a  gain  (in  1 
case  as  high  as  2  per  cent),  and  3  a  lo.ss,  while  1  remained  stationary.  These 

«TtittcittNUmliMbce&nMdel>>  Botuaiknd  £nn4u«uWI)olti>e«r«iRbtdeiciiBUHUioiMc)(4|rfii»MlqrQiitBlDn(im>. 
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figinvs  niiiy  indicate  ii  rolativi'  iivfmpo  piin,  sinrc  I  lots  of  control  tishf>.  kept 
in  sea  water  (l.<»23>,  togethtM-  with  »l  lot.s  kfpl  in  whIct  of  density  l.Oia,  and  1 
in  water  of  density  1.018,  without  exception,  nbowed  a  Ioim.  It  in  to  be 
noted  that  the  loss  in  the  l.OiS  water  waa  aboat  the  same  na  that  in  the  full 
^tronJ.'th  sea  water. 
Jui'jwfttiit/ifx  (Jo-(JiS. 

Four  seU  of  experiments  with  dtupkanm  may  be  briefly  sununariieed. 
The  fishes  eame  from  Tashnuxi  Pond,  which  had,  ut  the  time,  a  density' of  l.ou:^. 
and  were  kepi  at  the  liilHiratory  In  ninninjr  water  of  the  same  speeitir  p'ravily. 

In  1  case,  in  wiiii  li  tliese  tii^lies  were  trun.sferred  to  fresh  water,  tlie  norinul 
lom  through  wa«te  i«  the  only  cbanffe  to  be  moorded,  but  here  the  difference 
in  density  wa^  of  eounie  Hli^rht. 

In  .".  dises  the  fishes  were  transferred  to  sea  water,  a  det  ided  fullowin); 
in  eaich  (-u.se,  a ve ratting  per  cent  in  from  12  to  '20  hours.  In  one  of  these 
experimentM  the  ftfhes,  after  losinfr  10  per  cent  of  their  weight  in  :!0  hours, 
were  found  to  gain  again.  Four  of  the  fishes  here  UM  ti  were  removed  in  a 
dyinj,'  condition,  but  the  reniiiinder  »rained  per  l  ent  duriny  tlie  following;  day. 
at  the  end  of  which  they  uppean>d  to  Ih'  in  a  p<Tfe»  lly  healthy  state,  and  might 
have  lived  indefinitely.  Thin  ia  the  only  case  in  which  the  changes  during  the 
siecond  <iay  were  f4>Ilowed  with  this  -.p<><  ie>.  hut  the  |>ercentaire  of  increase  is 
too  great  to  In*  accidental.  It  is,  more«)ver.  what  would  result  if  two  f1uid>  of 
different  o.siuotie  pres.sure  were  neparated  l>y  an  elu«itic  memhrune,  |H;rmeuble 
to  water  and  (though  in  lem  degree)  to  the  aalts  In  solution. 

In  one  of  the  foret.'oin<r  exjwrinu'nts  the  ti>-hes,  after  12  hours  in  salt  water, 
were  traii-sferred  to  fresh.  There  followed  a  gain  of  !•  jH>r  cent,  this  l)eing 
greater  than  wat<  the  initial  lo!«»  in  this  case.  Thin  experiment  ii«  interesting 
in  comparimn  with  another  one  (66,  d)^  in  which  tkhM  that  had  lived  for  8 
days  in  -alt  water  were  tnuisferred  to  fresli.  No  crain  whatever  re-ulted. 
The  fishes  had  reached  a  new  equilibriuui,  and  the  normal  tension  of  the 
membrane.s  bad  been  restored.  It  Im  none  the  leiM  surprising,  in  view  of 
other  experiments,  that  no  endosmotie  flow  of  water  here  occurred,  for,  a8 
will  1k'  shown  later,  fishes  of  this  sp*>cies  have  a  (•(•nsideralily  <:rc:iti  r  >all  con 
tent  after  a  sojourn  of  »iome  dayn  in  salt  water.  It  might  thercfoi-e  hu\  e  Inhmi 
expected  that  they  would  conduct  themselves,  in  relation  to  fresh  water,  just 
as  do  the  other  salt-water  .species  emfrioyed  in  the  preceding  experiments.* 

In  2  eases  in  which  the  ti-ht  -  wcrf  f r)iTi<frtii<l  fiom  the  I.002  water  to 
water  of  density  1.U13  there  wa^i  no  signihcanl  lo«ks,  in  a  third  cai^e  there  wa^i 
a  loss  of  about  3  per  cent  in  one«half  day. 

Transfer  from  water  of  the  above  density  to  fresh  (experiment  6(1.  ' »  h>d  to 
no  increase.    On  the  contniry.  a  decrease  of  over  '\  per  cent  is  recordiMl. 
In  most  of  theiMi  experimeuis  with      iluiphiiHu«^  the  clmngcii  did  not  ap))ear 
to  result  in  any  harm  to  the  fishes,  and  can  not  therefore  be  regarded  as  patho- 
logical.   Kven  when  the  change  was  made  from  the  faintly  brai  kish  water  in  which 
they  lived  to  full  strength  sea  water  no  deaths  had  occurred  at  the  time  of  the  second 
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wei^hiii^r.  in  '1  ni.s«>s  out  of  •'>.  Indeed,  the  tisbes  in  theiie  2  CMOS  all  renminod  in 
])i  rfcct  lit  altli  for  iinollier  21  hour-,  after  whieh  thoy  were  retunit  d  to  tlu'ii- 
normal  niediuui.  Thereufler  no  deaths  occurred  (with  oiw  posisible  exception)  for  i 
days  more,  after  which  the  fidheii  were  no  loag^r  obaerved.  The  fishw  u»ed  bad 
been  reasoned  "  for  a  lon<i^  period  in  the  laboratoiy,  tuid  a  large  majority  would 
Horvivc  indefinite  transfer  to  8ea  water  (nee  p.  t>7). 
Kjtjh  fiimntH  00-71. 

Six  seupf  weiffhed  separately,  were  found  to  have  gained  to  a  scarcely 
apprccial>le  extent  if  weighed  immediately  after  death.   If  allowed  to  remain 

lonj.'  in  the  water,  however,  the  i;ain  was  iniu  fi  inrire  pronouticed. 

in  interpreting  the  fon-going  dgurc.s  it  nuisi  l»e  borne  in  uiind  that  tliese 
experiments  were  made  during  the  numnier  months  when  metaboliMm  in  gfeneral  wa<* 
more  active,  and  when  the  h).ss  of  weight  through  waste,  in  these  unfed  aniiual.->,  was 
<M)ii-ei]ii<  iitl\  uion'  nij)i<l.  ()«iti>/  to  this  fact,  and  probably,  also,  to  the  disehai':'e 
of  nuitter>  from  the  reprodu<  ti\ e  organ.s,  Mich  uccuratc  detenuiuations  of  gain  or 
Xma  in  weifrht  as  were  previously  made  were  here  fbund  to  be  impossible.  It  will  be 
seen  by  reference  to  the  alx)ve  notCH  that  in  no  itise  hjis  a  gain  \wcu  recorded  where 
it  would  not  tiave  l)eeii  e\]M>eted  accor<niig  to  liypothcsi-.  On  the  other  hand,  loss 
or  .sUilionary  weight  is  recorded  in  some  cases  where  a  gain  might  reasonably  have 
been  ex^iected.  The  discharge,  at  any  time,  of  eggit  or  of  ovarian  fluid  from  one  or 
more  of  the  ti.shcs  in  a  given  lot  might  well  have  produced  some  of  the>e  aberrant 
result^!!.     Tlii-.  of  coui'se,  was  not  likely  to  oci  iir  (hirinf.'  the  winter  and  early  sprint^. 

Even  siuch  allowances  do  not  seem  suiticient,  however,  in  the  case  of  Jumt/n/nx 
tnajtUh^  as  the  following  oxpt^rimentM  .show: 

Of  tive  Irils  trnnsterred  to  fi<'>h  water  two  sliowed  a  eon-idenible  eaiii.  but 
in  both  of  these  case's  the  ti.she.>  had  In-gun  to  die,  and  deail  tishes  rayidly 
imbibe  water,  as  has  already  been  pointed  out.  In  a  third  case  a  sli^t 
(Hcarcely  >iirnilieant)  gain  is  to  Ih*  noted.  In  a  fourth  lot  there  was  an  initial 
loss  of  at)onl  1  {H>r  rent  diiiiiiir  the  lirst  hours,  followed  l»y  a  gJiin  of 
nioiv  than  2  per  vvut  during  the  next  \'l  hours.  But  it  is^  to  be  noted  that 
in  this  car*e  the  control  fishoH  in  salt  water  likewise  showed  a  loss  during  the 
first  half  day,  followed  liki  w  l»y  a  slight  gain.  In  the  lifth  fresh-water  lot  • 
a  lo>s  was  recorde<l  at  the  eiiil  of  the  tir-t  day.  a-  well  a>  at  the  end  of  the  first 
half  day,  the  total  loss  aiuouuling  to  alx>ul  3  per  cent,  while  that  of  the  control 
lot  amounted  to  only  a  trifle  orer  1  per  cent. 

Of  the  live  lots  put  into  l.t«tl  water,  three  were  found  to  have  lost  during 
the  lifst  half  day.  and  likewise  t hroULdiout  the  entile  day.  the  total  loss 
amounting  in  each  lot  to  more  than  tliat  shown  by  the  control  ti»hes  in  .salt 
water.  The  other  two  lot«  gained  during  the  first  half  day,  but  lost  during 
the  second. 

Of  the  control  tishes.  tlire<'  lots  lost,  one  remained  statiomuy,  while  one 
first  lost  and  then  gained  iilightly. 
Had  I  begun  my  experiments  in  weighing  during  the  summer  and  used  Fnndu' 
/tM  nur/o/M  at  the  outset,  it  is  lik<  ly  that  I  should  have  despaired  of  discovering  any 
significant  changes  in  weight,  and,  indeed,  it  may  appear  to  the  reader  that  such  fig- 
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ure>  us  liave  just  l>een  ircortled  may  well  bave  Iwrii  due  to  ucL-idi'iit  or  error.  I  will 
pruiiiptly  add  that  1  can  nut  luytfelf  ttatisfactorily  explaiu  tbetiu  dilfereuce»  id  my 

It  niiMl  be  urged  at  the  outset,  however,  that  the^o  aberrant  vaseii  in  no  way 

invailHltiti-  the  results  «)f  my  eurlier  experiiiient^.  From  the  «>urlier  series  we  are 
foreetlto  lonehide  that  eertain  ehauges  of  \vei<jht  nwy  o<x"ur  as  the  result  of  osmotic 
action.  Sjmt;  uf  the  later  expcrinieiitii  show  that  under  different  cuuditiuui»  tiucb 
changes  may  not  occur.  Tlie  only  differences  in  the  conditions,  sto  far  aa  I  am  aware, 
rolute  (1)  to  tein|M'niture  (Jo  to  2*2^  C.  at  Woods  Hole,  M  to  15-  C-  at  New  York) 
and  (2)  to  the  previous  history  uf  the  tishcti  used.  Those  employed  at  the  New  York 
Aquarium  had  been  living  in  water  of  d.-nsity  1.0i>7  to  1.012,  tbuae  at  Woodi» 
Hole  (i>  «M  the  salt-water  onco)  in  Mca  water  of  nearly  or  quite  full  strenirth.  I  van 
not  iM'lii've.  howevei'.  thai  tiii-  wiis  a  -i^'-iiiticaiit  factor  in  t!ii'  (•u>e. 

It  is  well  known  that  osmotic  pressure  varies  with  temperature.  In  the  present 
case,  however,  it  iM>eiuti  to  he  a  difference  in  the  pemieability  of  the  memhrones  that 
demands  exphuiation.  .Durin>r  the  summer  uionths  metaboliiim  in  general  is  of 
I'ourse  more  infixi-.  and  various  »  iieiiii<')il  ami  pliysit-al  «  liaii<.'i  s  ai,>  in  ])r(><j-icv^  w  hie  h 
are  dormant  during  the  eolder  season.  It  is  not  unlikely,  therefore,  that  the  osmotic 
permeability  of  a  6»h,  always  de{tendent  u|>on  the  physioloj/ical  condition  of  the  ani- 
nml,  should  preMcnt  eonsiderahh-  differences  during  the  summer  and  winter  months, 
riii--  Iwin".'  granted,  it  reinain>  to  •m-  a.sked  just  what  rlian^'f-  in  j>ernieal>iiity  \\(iiil(l 
account  for  some  of  the.sc  alH-rrant  results.  In  certain  of  the  foregoing  experiments 
with  the  thret*  s)M>cies  of  Fituduluti^  where  a  decided  gain  wan  to  have  been  expected 
in  view  of  earlier  rcsult^.^i  derreaMO  was  found  to  have  (M-curreJ  instrad.  Assuming 
that  tlii^i  ilri  reasi-  i>  att ril>utjil)le  to  normal  wasf»>  as  in  tlie  case  of  tisho-  left  in  tlieir 
cubtomary  medium  (or  to  some  other  irrelevant  ein  iimstance,  see  p.  SO),  how  are  we 
to  account  for  a  atationary  weight  in  a  strongly  hypotonic  fluid  f  As  has  already 
been  stated  (p.  TO),  a  stationary  weight  in  a  medium  which  in  not  approximately 
isntoiiii'  may  mean  either  (I)  that  the  memhranes  are  imi)eriiieaMe  to  water;  or  ("i) 
tlut  water  and  fialts  may  pu8s  through  with  equal  fiveiloni,  in  which  cast-  the  condi- 
tions for  osmosis  are  wanting;.  The  hitter  alternative  does  not  necessarily  imply  a 
freely  porous  state  of  the  niemhraneM,  such  u.s  ohtuins  in  the  cn.se  of  a  filter.  It  is 
quite  coneeivalde  that  this  indiscriminate  ]><^rincaliility  of  tin-  ImkIv  sm  far  c  shnnUI  }>e 
subject  to  the  controlling  induence  of  tlic  organism,  just  a-s  we  know  that  the  ditfer- 
ential  permeability,  which  renders  osinottis  possible,  may  be  so  controlled.  I  have 
thus  emphib4i>!ed  tins  second  iMxssihility,  inasmuch  as  I  regard  the  tirst  one  as  being 
thrown  out  of  consideration  in  eertain  i-ases,  .\Ithough  no  uni|in'stionaltlc  change  in 
weight  resulted  in  either  /'.  luujalii!  or  diit^fMum  when  transferred  from  salt  to 
freJi  water,  I  shall  later  show  that  a  det'ided  change  occurred  in  both  cases  in  the 
salt  content  of  the  Inidy.  It  will  likewise  he  shown  to  W  highly  improhable  that  this 
.Mjilt  pii.s.sed  from  tlie  ln)dy  'ly  way  of  the  alimentary  canal  <u*  the  reprrMlueti\  c  oiiriin>. 
leaving  as  the  only  ahernutive  a  ditlu>ion  through  one  or  more  of  the  limiting  mem- 
branes of  the  body. 

In  some  <)tlHT  cuj^es,  on  the  contrary,  the  faet.s  arc  lH;st  explained  by  assuming  a 
condition  of  conijJcle  im|H>rnieabinty,  as  in  the  ca.se  of  /'  iiiajalin  when  transferred 
from  suit  to  slightly  saline  water.    Here  no  certain  increase  in  weight  occurs,  and 

B.B.P.inB-« 
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there  in  apparently  no  decrease  in  the  mlt  content  of  tlie  body.   (See  experiment 

m). 

Ik'rt  (1S71)  lilts  Holi'd  timt  a  goldtish  dying  in  .siiU  waU'V  lost  iiliout  one-til'lecutlj  of 
its  weight,  if  the  specimen  were  a  miall  one.  The  lo«<  was  insignificant,  on  the  other 
liand,  if  the  tish  weighed  mcm  i  t!  hundred  granis.  The«e  fishes  died,  on  the 
ftvpni".'*'.  in  iu>  hour's  tinn*.  n  H  'l  iod  not  lontr  onoutrh  to  porniit  of  ftiiy  cxtonsivo  loss, 
just  us  no  L-iiusid4>iiihk>  gain  wa.s  found  to  (i«.-cur  in  the  case  of  the  !<-up  dying  in 
fresh  water  (experiments  0^71),  atwve.  Loaches  and  young  eels,  according  to  Rert, 
lost  oni'-t<Mitli  Of  (>vi'n  one-sixth  of  their  weight;  hut  Im»iIi  of  these  fishes  ha\  a  lutkod 
skin.  In  all  of  HviM's  oxporinxMits  the  results  of  the  changes  were  fatal,  and  the 
phenouicna  woro  hence  pathological. 

Frcderic4|  (iu<>4)  records  that  the  blood  plasma  of  olasmobranchs  increases  in 
volume  in  morr  dilute  sea  water,  decreasing  in  1es?«  dilute.    Of  course  a  gain  or  loas 
of  w«'i;rlit  Would  hv  entailed  thcffhy.     A<  coidinj,'  to  Fn»(loric«|.  however,  the  t-on- 
dition.s  which  obtain  in  sharks  relative  to  osniusis  are  i-adically  different  froui  those 
'    which  hold  for  the  teleosts. 

Various  authors  have  described  weight  changes,  due  to  osmosis,  in  tlie  case  of  inyer- 
tebrates,  but  these  need  not  be  considered  here. 

CHANOM  OP  WKIOHT  IN  DBAD  FISHBS. 

It  has  been  noted  that  many  of  the  Hxhes  used  in  the  foregoing  set  of  experi- 
ments died  from  the  effect  of  the  change  of  medium,  and  it  lilcewiHe  appears  from 
the  record-  that  in  those  cases  in  whii  li  death  occurn  d  tin-  j^jiin  or  loss  was  usually 
much  greater  in  a  given  titne  (Imii  in  those  cases  where  no  harmful  effects  were 
apparent  Compare,  for  example,  experiment  -si  or  41  b  with  41  b';  also  experiment 
41  e  with  experiment  86.*  The  catfish  in  experiment  49  lost  over  8  per  cent  of  their 
•  weig^ht  in  17  hours  (jirohiddy  I<>  to  12  per  cent  in  1  day)  and  ultimately  died,  wliile  • 
the  white  |)en-h  (experiment  51)  lost  4.7  percent  and  the  salmon  (experiment  55  a) 
only  3. 1  \)vtr  cent  in  a  day  in  water  of  somewhat  greater  density,  these  two  species 
not  being  harmfully  affected  by  the  change.  It  is  only  fair  to  add,  however,  Uiat  in 
the  case  of  the  rudd  (exiH'rinu  iit  "lO).  which  died  after  tnmsfer  to  salt  water,a  loss  of 
only  4  per  cent  is  recorded.  This  may  he  due,  it  is  true,  to  a  subsequent  gain  through 
imbibition  of  water  after  death  (sec  below). 

I  had  at  first  supposed  that  the  determination  of  a  solution  which  was  isotonic 
with  the  body  fluids  of  a  given  sjH»cies  of  fish  could  be  made  simply  enough  by 
immersing  dead  specimens  in  water  of  various  degrees  of  salinity  and  noting  the 
effects  upon  their  weight.  A  solution  in  which  the  weight  remained  stationary  would 
be  isotonic.  As  a  matter  of  Hxt,  however,  some  species  were  found  to  increase  in 
we^bt  in  water  of  any  specific  gravity  which  was  employed. 
£jej/eront  ii(  77. 

New  York,  April,  l'.H)5.   Thechinook  >ii\inon  {0/uf*rhifttchim  t»clutiry(»c/ui)^'' 
the  sunfish  {Kttpoutotit  ffUbogtu)^  and  the  carp  {Cyprinm  carpui^  among  the 

■Sw  pp.  n-74  lor  wHgbi  chaiicM  nndcrganc  bjr  Italna  uwd  fo  «xpcrtnwnta  H  and  ML  Thajr  aic  not  maided  In  notM 
tor  iboue  experiment*. 

^The  Mlmnn  te  here  raunicd  umoc  Um  lrtih*w«l«r  qicclea  IwauM  the  earlier  moatbe  of  tn  lUe  m  pawd  in  IMh 
wnter  and  tfaaae  upedmena  here  naed  wcfc  taken  tiom  f icrtt  water. 
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fre>ih-w«ter  »pecie«s  and  JFUndnlun  hrWrwHtuM,  the  tomcod  {Miontgadm  t*m- 

i<><h,  iiiul  tlx"  M-a  inv»'n  (III  iiiit/'/ifi  rus  r''<nfi<\  ;iinoii<.r  tlit^ -ialt- water  nncs, 
were  used.  Tlie  more  sensitive  Mp»fie>*  weii'  allowed  to  die  out  of  water,  wiiilo 
the  more  re^btant  omm  were  killed  by  vapor  of  chlori>fomi.  The  fishes  were 
we^hed  (irr<t  before  immention,  again  after  8^  to  5  houTH  of  sMiakinfif  in  the 
solutions,  and  once  nmn*  aft<'r  another  interval  of  alnint  VI  Iiout--.  Seven 
sorts  of  water  were  employed  fresh  water,  and  salt  solutions  havini;  the 
densities  IMX^^.  iJMln,  l.olO,  1.015.  l.o-_>o.  and  iM'lb.  These  solutions  were 
preiNired  with  a  oommercuil  ^^sca  suit."  It  was  found  that  the  salmon,  nirp, 
and  F'nii/n/iis  increased'  from  the  first  in  water  of  all  i;rades.  This  was 
practimlly  true  of  the  suntish  and  tomcod  UkewiM-,  exj  ept  that  during  llie  tirst 
inten'al  tliere  wan  no  appreciable  increase  (in  one  case  n  sli|rht  decrease)  in  the 
three  stronger  Holutions.  an  increase  following,  however,  durin|^  the  next  IS 
hours.  The  sc:i  raven  nlone  j^ave  results  which  cnnfurnied  in  some  measure 
with  what  one  would  exjx'et  from  osmotie  action.  Here  a  loss  occurred  in  the 
three  atrongcr  KohitionK  (l.olo,  l.o^o,  and  1.02.^)  dnring  the  first  8^  houn, 
thia  amounting;  to  1  per  cent  in  the  first  case  and  l.s  )H-r  <-ent  in  the  last. 
Even  witli  thi«  species,  however,  there  were  irr^ilarities  whicli  confiuwd  the 
results. 

Kffifrhnettt  7S. 

In  this  additional  expt  i  imcnt  with  0»ei»rhynehu»n  in  which  fresh  water  and 
two  different  streufjtli-  of  ^-alt  wafer  were  used  (I.'mk  mid  l.oH).  a  n-njn 
resulted  in  each  case,  though  in  the  third  cast>  this  was  not  eertuin  during  the 
first  day. 

This  inn  ( in  weight  of  dead  tishes  in  the  fon'troing  ex|)«>rinients  is  in  striking 
contrast  to  liii)»i'  ea-es  (particidarly  41,  >.  and  ."i.'i.  r)  in  which  tislics  of  the  same 
si>eeie.s  th  ing  in  strong  salt  water  lo>t  weight  in  consideruhle  measure.    The  tollow- 
VKg  two  experimentK  likewiMe  illostrate  thi»  contraRt: 
Erperhneni  79. 

S|)ecimpns  of  the  tautojr.  sea  raven,  and  tonico<l.  which  after  death  were  put 
into  water  of  density  were  all  found  to  have  in»Tea.sed  in  weight  at  the 

end  of  18  hours. 
EKprriment  ■'«>. 

\  living  tunto^r  put  into  a  tul>  of  water  of  ahont  tlie  snme  density  h)si  l.S 
per  cent  during  the  tirst  20  hours,  although  dcatli  from  asphyxiation  (K-eurred 
some  time  during  thifl  period.   It  is  true  that  the  dead  fish  underwent  an 
additional  de«'rease  of  al)ont  one-half  |>er  cent  during  the  next  24  hours,  hut 
the  lo-s  of  min  us  fhroujrh  wipini,'  the  tish  perhaps  more  than  accounts  for  this. 
The  increa-sf  iu  weight  of  dead  fishivs  in  solutions  which  are  undoubtedly  liyper- 
tonle  as  compared  with  the  Imdy  flnidti  may  he  exphiined  in  a  number  of  wars.  It 
is.  of  course.  p<»>-ilile  that  water  enters  the  alimentary  canal  at  either  end:  or  it  i•^ 
|M>ssili|e  that  aftei'  dcatli  tiie  liniilin<;  memhrat)e- of  the  hody  be«'<mie  so  completely 
p'rmeal>le  tliat  no  osmotic  action  is  ists.>ihle,  and  that  a  process  of  imbil/ition  occurs, 
the  water  combining  in  some  way,  perhaps,  with  the  dead  proteidj*  of  the  tissues. 
The  latter  hypothesin  aoemM  to  me  to  !«  far  nwre  probable,  since  the  gain  in  weight 

•  Pneentaflc*  o<  Incmtoe  or  dM-rmae  are  ouiiied  here  m  iteinic  nt  Itiile  imimnanor  Inr  itir  iirMwnt  4iM'nMtnn. 
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\H  projri'i^^-ivf*.  laitUng,  it  may  Ih>,  for  day«,  at  the  end  of  which  time  the  liah  bus  a 

decidedly  watcr-souked  ap|M>aninri', 

L<h;I>  (V.nni)  in  expi'riuu'uLs  with  pitnes  *»f  iiiu!m:Iu,  whicli  lie  imiiierscd  in  various 
(wltttioiw,  found  that  such  piec«i»  might  cither  gain  or  lorn  in  weight  in  nolutioiM 
which  «cn>  ('i[iiini<)li>cular,  but  diffi  ifd  in  n'-^iM-ct  1<>  tin-  salts  i-tnployi'd.  Chemical 
uctiuii,  i-athtT  tlutn  Hiraple  wmutic  action,  be  lielieved  to  U;  n^ponsible  fur  Uie  influx 
or  efflux  of  water. 

If  thiM  explanation  lie  applicable  to  the  dead  fishca  u^ed  in  my  experiments,  it 

will  \>v  MM'ii  that  thf  attempt  hy  Fredericij  (I'.MtJ  l  to  ascertnin  the  nsmotie  pressure  <>t" 
tbo  fluids  of  the  tisHues  of  various  lijihe.s  hy  similar  weiiylit  determination^  was  not 
lilccly  to  yti'lU  reliuhlc  results,  and,  indeed,  he  adiuiti*  that  the  tiffures  thus  obtained 
differed  widelv  from  tliooe  obtained  br  the  ervoscopic  method. 

The  ea>e  of  iho'-e  tislic-;  which  died  in  Iiypcrtonic  s()hitioi\>  ;uiil  likewise  lost 
weiglit  in  tiiu-sv  .solutions  is  perliaps  tu  be  explained  on  the  ground  that  the  lost^  of 
weiii^t  occurred  liefore  and  ahortly  after  death,  though  this  explanation  does  not 
seem  to  cover  all  caaes  (experiment  80,  second  day). 

PERMBABILITY  OP  THB  MEMBRANES  TO  SALTS  IM  SOLUTION.* 

Some  of  tlu*  precodinif  ex  jMTinient!*  seem  to  prox-p  cfmelusivcly  that  considemble 
amounts  of  water  max  cntri  or  lcu\*'  the  body  of  n  \\\\i\<:  livh  if  the  latter  he  trans- 
ferred to  water  of  a  di'ii>ity  much  lower  or  niiidi  liit'licr  tlian  tliat  to  \vlii(  li  it  has 
previously  l»een  accii><tou)e<l.  That  in  all  prohuiiilily  this  water  dta-s  not  enter  or 
leave  the  body  liy  w  ay  t»f  the  alimentary  eanal  has  already  been  noted,  in  anticipation 
of  results  to  be  di'>cu.>sed  later.  There  is  thut<  left,  as  the  most  likely  alt4<rnative,  an 
o>niotic  jiii-;aire  through  t»ne  or  mr>rc  of  the  memhnuies  lHiundin<r  tlic  hody.  It  ha^ 
Iteen  shown,  likewi)<e,  tlml  the.se  (-lnin|;es  oeeur.  in  many  caM:»,  without  apparent 
harm  to  the  fish. 

The  question  n«;.\t  to  he  discussed  i^  whether  or  not  salt»  In  Nulution  may  likewise 
ditlii^c  throu}(ii  thesi-  meiidiniiie>-.  If  tile  >^tin  or  los>  of  weij.dit  shown  in  the  jireeed- 
in>;  exjieriments  l»c  due  to  osmotic  action,  it  is  of  course  impossible  that  the  pa£$sia|;e 
of  imltH  )<hould  occur  as  readily  as  that  of  the  water.  Does  it  occur  at  alU 
t  This  pnildem  I  have  attacked  from  both  sides.  In  the  first  place,  the  |Mi.ssage  of 
•.n!t>  (strictly  -ipeakintr.  of  chlorides)  into  frc^h  wtitcr  from  fishes  taken  from  sdt  or 
brackish  water  was  tested  cliemii-ally.  In  the  sectmd  place,  the  salt  content  of  the 
tissucM  of  various  fishes  which  had  lived  in  water  of  %*ariou8  degrees  of  salinity 
waH  likewise  <1<-Iermined.  It  will  lie  found  that  the  results  from  thc-c  two  nn>thod> 
prevent  so!nc  -trikin},'  ]M)iiiI>  of  a<^'reemenl.  The  former  method  will  Im-  discussed 
lir.st.  although  the  n-sult^  arc  a>  a  whole        -at i^faclory  than  in  the  second  case. 

l>KTK«MISATIONS  OF  TUK  t'llI-OKINK  l'AssKl>  INTO  TUK  WATEIt  MV  TIIK  FISHES. 

Fishes  of  known  we!<.'ht  taken  from  salt  or  )Ma<  kiv|i  wafci-  wi  ic  transferred  to 
known  volumes  of  fresh  (in  a  few  ui-sc^  of  *li-tilled)  water.  The  li.-she>  were,  in  all 
uas4's.  given  a  preliminary  rinsing  (10  to  3(t  ininut<>H)  in  fresh  water  liefore  being 
plaetHl  in  the  water  to  Iw  tested.   This  was  obviously  necessary  in  order  that  all  aalt 

I  Imvr  Njjokwn  tli!<>ii«.-li-'  'i      "i.'n  i.ai,.  i  u>un  Imtt,  tMH-mu«c  Imn  nnl  mi>  iht*  iiilvanliiKv.  fur  |>ivi«lit  imrpme*.  of 
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water  adhorinji^  to  the  surfiu-e  should  )ie  nMii()Vi><l.  They  were  \v«'i^4)i  (l  withcmt  !iny 
preliminftry  drying,  such  as  was  necessary  when  very  accurate  weight  deteruiinutiuus 
w«re  required.  Except  in  a  few  cases,  thp  fishes  used  had  been  liept  unfed  for  fi  or 
nior«'  days  prior  to  the  experiment. 

TIh'  <  hi<'f  difficulty  which  beset  this  inctho'l  of  ])i<>(  cdur<'  wu^  thr  fnrt  llmt  the 
lisbes  liad  to  bo  kept  in  comparatively  small  volumes  of  water.  AiMution  whs  in 
manj  cases  effected  by  the  um  of  tanks  of  compressed  Mr,  but,  even  thus,  many  of  the 
fishes  were  overcome  hy  a.sphyxiatioti  Uefore  the  experiment  had  pro<-e('dcd  far.  hi 

-Hil>  rii<t>-^  we  may  f<'fl  nui'i-  that  the  f)sm()tic  phcixinn'iiii  w<'n'  not  wholly  normal. 
I  hese  complications,  however,  are  indicated  in  the  reconls  cited  below,  where  due 
allowance  is  made  for  them. 

My  reasons  for  takinjif  the  anioiint  of  chlorine  as  an  index  uf  the  «|uantity  of 
salts  jiassiiitr  from  tlif  fi-h  arc  ol>\iou-:  (IiTIm-  t*-t  i>  an  extri'mely  simple  one; 
(2>  the  chlorid«!s  ^sodium  chloride  and  magnesium  chloride)  together  form  more  than 
per  cent  of  the  entire  saline  in^fredient^i  of  sea  water."  The  bromine,  which 
reaet.s  like  chlorine  to  the  silver  tot.  mav  )>c  <>uiitt4Ml  as  too  iRsi||^nirK-aiit  In  amount. 
The  test  employed  by  »ne  was  Molii's  >il\t'f  nitnite  titration  method.  Accoi di-ij,'  to 
this,  a  given  \ oliuue  of  the  solution  to  Iw  te-sttnl  is  (irsi  tinted  yeUow  l»y  the  addition 
of  a  few  drops  of  a  solution  of  neutral  potaMsium  chromate.  Silver  nitrate  solution 
of  a  given  strenvrth  is  added  from  a  burette  until,  after  all  of  the  ehlorim-  ha>  been 
combined  -ilver  chloriilc.  any  excess  of  silver  is  free  to  coinlMne  with  the  chromic 
wid.  At  this  point  an  ulirupt  change  of  color  results,  due  to  the  appearance  of  the 
red  silirer  chromate.  The  amount  of  chlorine  present  is  of  oonrse  readily  computed 
from  the  amount  of  silver  employed. 

For  the  (leterniinaf ioiiv  here  refoi-thnl  I  do  not  claim  anv  verv  lii<'li  d<->'ree  of 
accurucy.  Nor  was  llu.s  cither  necessary  or  po-ssible  under  the  eircumsUin«-es,  In 
general,  the  hii^r  the  proportiona  of  chlorine  the  more  exact  are  the  riffures. 
Where  the  tunonnt  was  slif^t,  however,  the  determination  mniv  ditticult.  and  it 
is  probabii'  that  my  lijjiires  in  such  cas4's  are  commonly  too  hijrh.  Aj^ain.  in  th<t-e 
ca-sej*  in  which  death  occurred  and  dccoun)o.sition  conimcnced,  the  pre.sence  of  xarioud 
organic  matters  in  the  water  obscured  the  reaction.  In  such  e%'ent  the  solution  was 
sometimes  evaporatt>d  and  th<'  residue  charred. 

Allowance  was  nuide  in  all  cases  for  the  quantity  of  chlorine  alrmdy  present  in 
the  fresh  water  use<l,  this  being  about  O.iHyi  gram  jx-r  liter. 
Experiment  81. 

New  York,  May,  liMjr).*    Ten  F.  li<f>ri>ilitnj<,  of  ajjfjfre^'ate  weij;lit  110.3 
grams,  taken  from  wat^-r  of  density  l.oi;^.  were  ))ut  into  fresh  wat»'r.  IVr- 
eentages  of  chlorine  pa.s.sed  out  (i.  e.,  amount>s  per  iO«»  grams  of  lio<iy  weight) 
were  0.008  during  the  first  hour,  0.080  during  first  day,  U.041  during  2  days. 
At  the  end  of  this  perio<l  the  tishes  were  all  in  seemingly  normal  comlition. 
In  this  experiment  seveml  facts  of  interest  are  to  Ih»  noted:  (1)  A  quite  appreei- 
al>lc  amount  of  chlorine  pa-sscd  from  the  Ixxlics  of  the  Hshes^  during  the  lirst  hour. 
(S)  The  amount  passing  out  during  tJie  entire  first  day  is  less  tlian  four  times  the 

alMllmr(tm),lB  hte  kj^aOaliaU  loraul*  tor  the  "pnwliMte  cmaiwiitlon"  oi  m  aalimgiTCH  ttaeiMiomuveat 
Xaa  77.7Sflk  UmI  of  MfCIt  u  MJm.  In  wtMtcrer  comUmtioiM  It  maf  actiwUr  m^nr.  hnwever,  Uio  pmMiiMv  oJ 
ekkwtne  la  ffixtn  by  bin  at  S&zn. 

kTUM  Mtim  •erica  waa  emoMi  «n  dnrlns  May  and  inne  of  MM  at  the  Kaw  Yurk  Atiuariun. 
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auiuuiit  during  the  Hrst  hour,  and  similarly  only  37  per  cent  muro  imssi-d  out  during 
two  days  than  during  the  iintt  day  done.   Thus  the  Ioas  of  ohlorideH  from  the  body 
oocurM  at  a  steadily  diminbhing  rate.  Thw  conelunon  in  confinned  by  all  the  tmc- 
oeediii}^  experinu'n(<4. 
Krifenmeiit  SJ. 

Fitihes  with  same  history  an  hut.   Attout  twice  as  luurh  chlorine  was  recorded 
for  the  firat  hour.   An  accident  prevented  further  determination:*. 


/•'.  /i-/-  /  tx  /t'fuM.  wliiL-h  had  bi'on  in  water  of  density  l.oiio  (l,oo4  to  l.otHi) 
for  a  day>.  and  were  taken  originally  from  a  Halt-water  tank  (1.013):  0.086 
gnm  per  lUO  in  1  day,  0.051  gram  per  lOii  In  d  daytt. 


Suiic  sjH'cies,  with  same  history:  0.022  gram  per  luo  in  I  day,  0.025  gram 


Siuno  -|H>('irs  from  suinc  tank  orij^Mnally.  hut  in  1.005  water  10  days:  0.034 
gi-ain  |M'r  loii  in  1  «lnv.  0.044  jrnuii  per  liwi  in  (liiy>. 

In  ciu-ii  niMc  iho  ti-she^  were  well  at  tlir  end  of  the  .secontl  day  of  the 
experiment. 

Experiments  s;i  and  H5  agree  fairly  elosely.  hut  experitnent  84,  for  some 
unknown  reu^m.  >lnnvs  a  niiK-li  "iUialliT  !<»>>  of  i  hlorine.  The  mean  results  of  these 
ihret' exiM-riment-  are  0,031  gram  per  loo  in  1  tUiy;  o.o40  j^mm  |)er  1«K>  in  2  da.vs. 
In  experiment  81  these  figures  were  O.OilO  and  0.041,  rei*pectlvely — ^i.  e.,  there  Is  a 
practical  identity  between  the  two  sets  of  rifrures.  Whcic  -lu  h  threat  variations 
occur  as  in  the  ah<»ve  reMilt^  the  inoiiii  of  a  large  luiniher  of  <l(  ti  riiiiiiations  -should  of 
course  \iv  taken.  l*rovi>ionally  it  may  l>e  eoneluded.  howevi-r.  tliat  li^hes  from 
water  of  don.slty  l.OiiS  will  yield  alioutas  much  chlorine  in  fresh  water  a«  fishes  from 
water  of  density  1 .  o  i  .3. 

]\.rji'  r' III  -  lit  W. 

In  tlii^  ease  the  lishes  hiid  In-en  kept  3  duj's  in  water  of  density  1.023  liefore 
the  commencement  of  the  experiment  (originally  from  1.018).  Beeults:  0.015 
gram  i>er  100  in  1  hour.  itjM'J  gnun  per  loo  in  1  day. 

The  figure^  are  larger  tliaii  any  of  thosi-  pie\  iously  given. 
In  order  to  test  the  jxjs!*ihility  that  the  ehlorides  thus  found  had  left  the  liody  hy 
way  of  tlie  alimentary  canal  or  reproductive  organs,  the  following  control  experi- 
ment was  performed. 

It.''j>'i'iiii'itf  -vr. 

Ten  tishcN  having  the  .'*anie  history  as  those  used  in  tlie  preeeding  oxperi- 
mcnt  were  killed,  and  from  them  were  taken  the  entire  alimentary  canals  and 
the  gall  hladdt  i  -.  li  -les,  and  ovaries.  The^  wi  rr  cut  into  liii<  liit-;  then 
macerated  1.^  niintih  -  or  more  in  fresh  water.  riii>  latter  was  found  to  yieli 
0.005  gram  ehlorine.  Thus  this  lot  of  tithes,  weighing  1*K)  grams,  could  have 
furnished  from  the  oontenta  of  their  alimentary  canals  and  reprodnctire  oigans 
not  more  than  five  thousandths  of  a  gram  of  chlorine,  and  pitibably  much  lees 
than  this. 


jK'r  loo  in  2  day.H. 
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It  will  1)6  M'vn  by  n>f»'ivn«-«'  to  oxporiiiient  S(i  that  tlu'oo  tilings  this  amouot  of 
rhloriiu'  (jht  Kin  ;;ram>  nf  Ixxly  \v»'i<:fht)  \va<  yit?l(lp<i  l»y  th*-  liviiii;  tiiibett  in  ft  single 
hour.    A  iiuiulH-'r  of  cuntiriiiatury  I'xjH'riincnts  are  rwordi'il  later. 
Etperimi-nh  S8  and  89. 

Fishes  (/'  htt> r>H!Itiiit)  wcro  used  whii  li  hu<l  been  kept  in  fresli  wiiter  for  4 
and  ^  days,  resjx'ctively.    The  mean  yiehi  of  chlorine  diirin}^  the  tirst  day  in 
iham  two  titsOH  m\»  O.ulO  jjer  11M»  ^ninis  weiglit  of  the  ti.sli. 
Thin  fifnira  was  sarpri^ingrly  \av^^  being  mmewluit  over  one-li*lf  tlie  quantity 
yielded  during,'  the  first  day  by  the  tishes  fmni  the  water,  and  consideniMy 

greater  tiian  tliat  yielded  during  the  second  day  by  the  latter.  The  present  tishe>,  it 
will  be  renieinltcred,  had  aIiV4uiy  upent  4  or  5  dayt>  in  fresh  water.  It  ii^  to  lie  noted, 
however,  that  in  each  of  the  present  experiments  one  or  more  of  the  llahes  had  died 
U'fore  the  chlorine  test  was  made,  and  that  dead  fishes  yield  up  their  salts  more 
readily  than  livin<f  ones. 

iSevenil  experinientM  were  mode  with  the  tomcod,  a  tisii  which  will,  under  favor- 
able conditions,  survive  the  abrupt  tran-sfor  to  fresh  water,  and  live  for  <!on4derabIe 
periods  in  ilir  latter  medinm.  Great  difficulty  was  found,  however,  in  maintaining 
8utti('ient  iteration. 

Erpt  riinetit  90. 

Here  8  tomeods,  weighing  110  grams,  were  placed,  after  the  preliminary 

rin-^iiijr.  in  4"  times  their  wi  it'lif  <>f  fre-li  wnd-i-.  Hc-iilts:  0.027  gram  chlorine 
im'  lUO  in  0  bourx,  o.04U  gmm  chlorine  per  l(K»  in  1  day. 

The  lishes  were  all  well  at  the  end  of  the  first  6  hours.  At  the  end  of  u  day 
1  ti-h  \\ii>i  found  dead  (death  probably  quite  recent). 

j'^l'l  I'l  III!  Itf  •''/. 

This  wajj  a  control  exiH>rinieiit  -imilur  to  exjK'riuient  ?>7.    lu  this  i-ai*e  all  of 
the  viscera  were  mnoved.  ch«p|H  1 1  ii|>and  nmi'eniti'd.  and  the  body  i>avitie«. 
containing  more  or  I<'ss  I)|<mmI.  were  rinsed  out.  the  water  so  used  being  added 
to  the  rest.    K\     in  tlii- ra-<- the  i|uantit\  of  <-lilorine  thuM  yielded  was  only 
u.oKJgmm  for  eai  li  Itnt^ranis  weight  of  the  lish." 
ThiH  is  seen  to  be  only  a  little  more  than  one-third  the  amount  passing^  from  the 
living;  lishes  in  the  course  of  (>  hourtt.    It  ran  not  l»e  serioii-l\  iimiiitMiricd.  (hm.  tlmt 
any  hnj;*'  jKirt  of  th<'  -nil-  wliidi  W4Tf  fouiul  in  tlie  water  liiul-  It  tt  tin-  tHuli.-.  «.f  ilic 
tisbes  by  way  uf  the  alimentary  canal.    That  it  ]Mi.*i.sed  out  through  the  organs  of 
excretion  might  lie  argued  with  somewhat  greater  plausibility. 

Ill  two  other  experiments  in  which  this  species  was  employed  the  aeration  was 
quite  iiiMitrn  ient  and  the  ttMhcK  soon  began  to  die  in  consequence. 
hjjumiitiit 

Two  of  the  fishes  had  died  during  the  first  hour,  and  tlie  i>i  .>(»>rtion  of 
chlorine  passed  out  during  this  {M'riod  was  0.021  per  KK)  grams.  Here  the 
|)liciioinenH  were  of  course  patbolc^ical. 

lujKi'iitttnt  UJ. 

Death  did  not  occur  so  soon,  and  the  figure  for  the  first  hour  was  very  much 
lower. 

"I  II.   r,^.,iuii  welfMnf  llic  fltit  UMd  b  9t  coune  Inmdrd  her*,  nol  Um  «rtlfhlo(  the  vtocm  fnmi  wUdi Uie  Mito 

were  vximctetl. 
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EepetimenU  9J^  95^  and  SB, 

Those  oxpt'rinicnts,  (iealinfr  with  sra  ntvon  (2  cases)  and  sea  bass,  will  be 
brietiy  mentioned,  though  I  attribute  far  Xesn  importance  to  them,  since  fresh 
water  Ih  soon  fatal  to  both  of  these  species  and  we  are  hcnoe  not  dealing  with 
normal  phenomemL  In  the  cue  of  one  sea  raven  transferred  to  fresh  water, 
the  loss  fif  chlorine  was  o.OlS  per  100  fri-ams  during  tho  tir-t  hour  and  0.028 
during  ti^^t  -1  hours.    Death  probably  occurred  not  long  after  this. 

Another  sea  raven  was  phicecl  in  distilled  water  and  death  occurred  in  about 
9  hours.  Up  to  this  time  0.089  gram  chlorine  per  100  bad  paMed  oat.  Here 
and  in  the  |irece<Iing  ease  ahnoet  the  entire  epidermis  was  sloughed  off,  even 
before  the  death  of  the  tisli. 

A  tiea  baiiM  yielded  0.012  gram  ))er  100  during  the  40  minutes  which  elapsed  - 
before  death. 

The  most  instructive  cases  slioiild  Ue  tliose  of  tishcs  which  in  nature  live  in 
either  mediinii,  and  may  be  transferred  with  impunity  from  one  U)  the  <»ther.  The 
chinook  salmon  in  of  eourKe  such  a  ti.sh,  and  exijcriments  were  attempted  with  this 
species,  specimens  being  used  which  had  previously  lived  4  days  in  salt  water.  It 
was  foun<l  impossible,  however,  to  keep  up  sttflicient  uenition  in  the  limited  volumes 
of  water  emplov«'tl.  and  the  tithes  died  quickly.  The  wiute  jM»rch  (ilA»/*o«t>  niuerl- 
aoHi)  is  a  nuicli  umre  favorable  subject  for  such  experiment.s.  It  ha»  alix>ady  been 
noted  (p.  60)  that  perfectly  healthy  specimens  will,  in  many  cases  at  least,  survive 

transfer  to  fresh  water.  For  exuinph'.  two  of  the  same  lot  us  use<l  below  wore  j)ut 
into  ninnin*,'  fresh  water  and  renuiinod  in  good  health  for  four  days,  when  they 
w^ere  removetl  for  i)ther  purposes.  This  alone  would  not  of  cour>*e  be  fully  conclu- 
sive, , 

ICi/h  riiif  lit  H7, 

Two  white  perch  from  salt  water  (density  l.olT)).  unfe<l  for  'I  days,  after 
preliminary  rinsing  put  into  separate  jars,  each  contaiuing  fresh  water  40 
times  the  weight  of  the  fish.  Mean  results  for  d  fishes,  0.086  gram  chlorine 
per  100  in  1  day,  ''.((."iS  gram  ( lilorine  per  10<>  in  '2  days.  Both  of  these 
figures  are  i-onsiderably  higher  than  the  ones  for  /■'.  //-/'  rorHtnx. 

The  tishesat  the  end  of  thi'  tii-st  day  were  in  jwrfect  ijealth.    liy  the  end  of 
the  second  day  aeration  had  stopped  and  both  fishes  were  dead. 
Exjif-niiteiit  ns. 

The  control  exi>eriment  of  extracting  the  salts  fnmi  the  viscera  was  ]jer- 
formed  once  more  with  li.sheM  having  the  sann'  history  as  the  preceding.  Not 
only  were  all  of  the  viscera  removed  and  the  body  cavities  rinsed,  but  the 
former  were  boilcil  fur  15  to  20  minutes.  It  was  found  that  the  chlorine 
derived  from  all  of  these  sources  wa.s  (in  j)rojM>rtion  to  the  weight  of  the  lishes 
used)  considerably  less  than  tw«>-tbird8  a.s  much  as  pas.setl  from  the  l>ody  in  a 
single  day  and  only  about  one-third  as  much  as  passed  from  the  body  in  2 
days. 

This  does  not  of  course  entirely  dispose  of  the  objection  that  the  wits  may  leave 
the  Itody  in  the  excretions  of  tho  kidneys. 

It  remains  to  be  considered  whether  chlorine  in  appreciable  quantities  is  given 
off  by  fresh-water  fishes  while  in  their  normal  medium.   It  will  be  remembered  that 
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in  exptriinonts  SS  and  S;»  sonip  F.  fhf>nK-!!fiis\\\\\v\\}mA  ?M^on  li\ intr  in  freshwater 
for  iwme  dayn  were  found  to  pass  out  about  half  as  much  chlorine  in  u  day  a.sdid  the 
fishefi  recently  taken  from  salt  water.  In  qualification  of  these  figures  it  will  he 
recalled  (1)  that  amall  amounts  of  chlorine  were  apt  to  be  overestimated,  and  (S)  that 
in  eat  h  of  tlipso  two  rxperimenta  one  or  more  of  the  &bes  had  died. 
Experiment 

A  catfish  {Ameiwnu  fM^if&wiM)  was  found  to  pass  out  dorinj;  19  hours 
0.004  (rriitii  <'lilonni>  ))cr  100."     This  is  thus  between  one-eighth  and  one- 
seventh  the  tiiNt  day"'^  output  of  F,  htteriHslUm  from  saltwater. 
ExprrlmenU  lUO  nud  101, 

These  experiments,  in  which  carp  were  used,  are  decidedly  pussling.  The 
output  of  chlorine  per  100  gnuns  of  body  weight  was  in  one  ease  0.009  gram 
in  .'i  hom>,  in  anothcT  it  was  o.iil")  <rnini  in  It!  hours, 
biuce  thei^e  tiishes  had  not  Ijeeu  fe<l  for  !<>  and  i;^  dayM,  rt^pecUvely,  the  shUh 
here  indieated  can  not  have  been  passed  oat  in  f^ces.   I  can  only  mention,  by 
way  of  possible  explanation*  that  the  ti>ht  -  here  used  had  been  livint;  in  fresh  water 
which  received  a  -litrht.  thoujjh  umli  tci mined,  admixture  of  salt  water.     It  w  ill  be 
shown  IhjIow  that  even  very  small  propoilious  of  sen  water  have  a  pronounced  etlect 
upon  the  salt  content  of  the  body. 

It  will  b<»  liotter  to  defer  any  general  diseussion  of  the  foregoing  results  until 
the  aiiah -e- of  tie'  liodies  of  tlie  ti-^hi"^  themselves  have  been  I'oii-idf  red.  Certain 
<loubU^  whidi  the  reader  may  iia\  e  formed  regarding  the  signiticance  of  tin;  prt'c-cdiug 
figures  will  then  p«'rhaps  lie  dispelled. 

Kxperinients  in  which  the  Hshe^  died,  or  in  which  they  were  killed  and  returned 
to  fn'sh  water,  seem  to  show  (1)  that  a  dea<l  H-h  will  yield  a  larger  proportion  <»f 
i^  salts  than  a  living  one,  but  that  (2)  there  is  no  .sudden  increase  in  the  ditfu.sion 
of  these  after  death.  These  ooadnaions  were  not  tested  very  Uioroughly  by 
experiment,  however,  and  they  are  hence  only  offered  provisionally. 

DCTRRMINATIOira  Or  THK  CHLORIXS  IN  THK  THSUKS  OF  FISnKS. 

Each  lot  of  tishes  here  u.seil  was  tirst  rinsed  in  fresh  water  for  to  lU  minutes 
in  order  to  remove  any  salt  water  which  might  adhere.  They  were  then  weighed, 

after  which  the  entire  fi-he^  were  cut  up  into  fine  pieces  and  phioed  in  a  poix»lain 
evapointiiig  dish  (»r  crucible.  ( 'onsidenible  (luatitities  of  u  mixture  of  equal  parts  of 
Hodium  (or  potassium)  nitrat«'  and  .-sodium  cariK>iiate  were  now  added  in  order  to 
focilitate  combustion,  and  the  whole  mass  was  heated  to  the  point  required  for  igni- 
tion.  It  WHS.  of  course,  neces-sary  that  all  chemicals  used  should  be  chlorine-free, 
and  it  was  likewise  necessary  to  avoid  any  contamination  of  uniteriaU  with  salt  water. 

The  soluble  .salts  were  extracteil  from  the  ivsidue  with  boiling  water.  The 
resulting  solution  was  first  treated  with  nitric  acid  to  transform  any  phosphates 
present,  and  then  rendere<l  nenttiil  with  <-Blciunj  carbonate.  After  filtration  the 
solution  was  titnite<l  with  silver  nitrate  m-cortling  to  the  method  already  deserilK'd. 
If  care  had  been  taken  to  insure  the  complete  combustion  of  all  organic  matters,  the 
determination  was  simple  and  fairly  exact. 

•  TUm  flgnre  In  pmlMUy^  too  hlvh  (lee  Ik.  m). 
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One  douroe  of  error  in  thM  method  b  the  Um  of  a  certain  portion  of  the  t4iloride« 
thronjrh  volatilization.  This  loM  b  probabl}*  sliirht,  Ii(»wi>m>i-.  and  in  iiny  <'u>o  the 
01  i-oi-       likely  to  be  a  nearly  constant  one  throughout,  learinjf  the  relative  values 

uiuitiected. 

Since  it  wta  thought  po^ible  that  differences  In  the  bodily  nalt  content  of  the 
fishes  uxed  mij^ht  depend  u{>on  diff(>r»iit-t<s  in  tho  wHtcr  citnUined  in  their  alimentary 

Clonals,  oortnin  ti'^ts  wi-rc  m  iiii'  with  tishos  from  whit-li  the  latt^-r  liml  hci'!i  n  iiiovffl. 
The  ri'sults  uf  Mueh  experiments  were  such  that  this  proi-edure  vfus  nut  (buuglit  to 
bp  worth  while. 

Let  roe  add  that  I  have  pre^iented  here  the  figures  for  all  of  the  analytieii  made 

by  me,  no  disi  ordiiiit  reNulta  being  suppressed. 

Krjhi- till, lit  JO  J," 

(a)  Five  J^,  hetefttclitag  from  a  lot  which  had  been  kept  unfed  for  some  weeks 
in  water  of  density  1.023  were  tested  tujjfether.   The  alimentary  canals,  livera, 

und  hliiddiTs  wcif  rciiiovcd.  :iiid  tlit-  (i^licv  wfic  \v('i<,'^lied  after  the  nMilovnl 
of  tlu'so  parts;  thu^tho  ixMvt'ntujfe  of  t  hiorino  jfiven  repre-sents  the  proportion 
found  in  the  eviMoerated  lKMliet».   The  percentage  was  here  0.167. 

(6)  Fire  fishoi  from  same  lot  were  kept  in  fresh  water  for  1  day.  The 
8libHn(iMMit  trcatniont  was  tho  sainf.    Percentaj,'<'  of  chloriiio  n. l-j't. 

(t)  Five  lishes  (froni  another  lot)  were  kept  in  1.*h(1  water*  for  1  day. 
Alimentary  canaU,  eU.*.,  removed  as  above.   PercenUige  of  chlorine  0.123. 

((2)  Bight  fishes  (same  lot  9»  last)  kept  in  1.003  water  (see  table  on  p.  96) 
foi-  I  day.  IVrcontaiifo  of  cldoriix'  o. i;,!t. 
It  would  thus  appi'ar  that  in  fn'>li  wator  alwuit  2:5  por  rent  of  the  total  chlorides 
of  the  body  pasi^ed  out  during  a  single  day.  Let  it  lie  recalled  that  in  experiment  ^6, 
in  which  the  fishea  iurhI  Iwd  been  kept  in  water  of  the  same  density  as  those  here 
f'njj)!ovt  d.  it  was  foiiml  that  the  I<i<n  <<i  «  hlorine  was  n.042  •rrani  |M>r  1<HI  jrrani- of 
Ijody  weijflit.  Assuniinjc  the  oriifiiial  |H*reenta{fe  of  chlorine  to  have  Ijccn  the  sune 
an  in  the  present  ex|K>rinient  (O.llit),  the  iUiwa  in  experiment  StS  Ximt  about  25  per 
cent  of  their  chlorine.  Tlitis  the  results  reached  by  these  two  methods  are  found  to 
t>o  in  sti-ikin<x  a<rit  «iiii>iit.  It  would  be  rash,  however,  to  expect  such  a  close 
correspondence  in  every  ciii*e. 

The  effect  of  the  1.001  water  wai»  practically  the  same  as  that  of  fresh  water,  the 
difference  of  0.006  per  cent  in  the  analyses  probably  having  no  «iignificancc.  On  the 
other  hand  it  is  a  fact  of  the  hi«,'lii'st  interest  that  lishc<  in  the  l.t)<t2  water  lost  little 
if  any  of  tlieir  chlorides.  It  woidd  thu.s  appear  that  thi-  ih*<(ree  of  dilution  which 
may  be  ei.Jured  with  impunity  by  this  Hsh  lies  somewhere  between  these  two  limits. 
E.i-jtt  I'liitent  JOJ. 

/■'./m7"/'/.v  wa>  htMi'  UM'd.  ts\(i  li'^he.s  being  taken  for  each  analysis. 

The  digestive  tracts,  etc.,  were  uot  removed. 

(a)  Fishes  from  salt  water  (1.QS3).   Pen-eutage  of  chlorine  0.17*J. 

(h)  This  lot,  originally  from  salt  water,  bad  spent  2  days  in  water  of  density 
1.001  (approximately).  Percentage  of  chlorine  0,178. 

•  All  of  thJi aerie*  wi-rv  <liiur  at  W<mh1k  Hole  duntiK  Aiurusc,  liixV 

*Tlw  water  btn  used  gave  a  Mimometttr  n.-ttdiii4{  (correctul)  til  ttUuui  i.uul.  A  clit;iuic«l  ttiwlynia  oi  wmter  giving 
lhl«  midla«,  ho«rev«r,  aitowad  tlMt  it  eoMaiacd  oolr  >  per  cent  aa  mneh  ehloctne  «■  tbt  hwal  aaa  waiar. 
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(f)  Fliifl  sp«.nt  1  iliiy  ir>  fro^h  water.    PiMwntaj^o  of  chlorine  0.196. 

(</)  Fre-sli  waiti!!-  2  days.  PerccnUige  of  cblorine  0.121^. 
It  will  be  noted,  first,  that  the  lot  from  mlt  water  idiowed  a  percentat^e  of  chlorine 
not  verjr  diflferent  from  that  of  K  het'  /■"<■/, (preceding  experiment).  Second,  the 
percentairo  wus  pi-uctically  thi>  saiiio  in  the  fishes  from  water  <>f  density  l.iM>l  as  in 
thoMe  fruiu  pure  8oa  water;  while  third,  tishe^  whicli  had  spent  uue  day  in  fre«>h  water 
showed  a  Iom  of  30  per  «ent  of  their  chlorine.  Fbarth,  there  was  praeticnily  no 
differeiu  e  in  this  reifiird  hetween  those  which  had  been  in  fresh  water  1  day  and 

those  whii  h  h;i<l  U-fii  there  for  i'  days. 

The  M'coud  of  the  results  just  iMutim  t  ated  is  rather  surprising,  in  view  uf  the 
feet  that  F.  ht^firorlituM  vnn  found  to  yield  ui*  a  considerable  fmction  of  its  chlorine 
ill  wuti  r  of  approximately  tlie  >iune  density  (1.<X)1±).  though  retaining:  it  in  water 
of  (leM>it\'  l.'Mi'J.  \\  iK'tiier  this  difTeretiee  of  results  is  (hie  to  any  ri'al  physiological 
ililfereiice  iM'tween  these  two  species  may  he  douhted.  Where  the  water  is  so  near 
to  what  may  )  h>  called  the  critical  degree  of  salinity,  a  slight  difference  in  one  direction 
or  the  other  mit^ht  suffiee  to  prodiu-«>  a  very  eonsiderable  <lifferencc  of  results.  It 
was  previously  found  (exjK'rimoiits  31,  ;51  hi.>)  that  wat»>r  of  density  l.iHtl  was  slowly 
fatal  tu      iiiajaii«^  while  water  uf  density  i.i>l>2  etfeeted  little  or  nu  harm. 

Despite  minor  dixcrepMicics,  the  last  two  experiments  agree  in  showing  a  great 
difference  Ijctween  the  effwts  upon  the  chlorine  content  of  the  ImmIv  of  pure  fresh 
water  and  walt  i'  hav  im.'  a  certain  small  percenta'_''e  of  ^alt.  This  ditferenee  is 
exlix'iuely  siguilicaiit  in  view  of  the  difference,  already  discu-vied,  in  their  etfects 
upon  the  life  of  the  fishes. 

In  another  series  of  exixsrimeiits  (lo-l— InT)  F.  ilnij>l,,ii,iix  was  um-iI.  TIicm-  lishcM 
had  heeii  taken  in  Tashin<M)  I'ond,  in  water  t»f  deii-,ily  l  onj.  and  ke])t  in  the  hilnira- 
tory  unfed  for  a  iiumla>r  of  days  prior  to  the  expeiimeiil  in  water  of  the  same 
density.  Analysis  of  this  water  showed  that  it  contained  7  per  cent  as  much  chlorine 
as  the  local  sea  water.  The  entire  fi>hes  were  used  for  analysis,  the  alimentary  canals, 
etc,  not  heing  remove<l.    The  specimens  were  tirst  rinsed  thoroughly,  here  as  always. 

ll^ltt  fi iinlil  JO-f. 

Five  different  analyses  were  made  with  tishes  taken  directly  frmn'  the 

brackish  watei- n  oo-j).    In  each  ca-^e  4  (islie- were  treated  together.  The>e 

analyses  gave  the  following  p<'reentage>  of  chlorine:  </.  (t.175;  A,  U.186;  t%  0.12b; 

«/,  »,  O.l&J.    The  mean  of  these  figures  i>  0.142. 

It  will  be  seen  that  with  the  ex«'eption  of  a  these  figures  do  not  present  a  wide 
variation.  I  regard  the  first  result  ils  prolmMy  due  to  an  error.  iMith  on  aeeouiit  of 
the  exceptionally  lari:i'  amount  of  ehhiriiie  indicated  and  l>ecaus«'  the  tot  was  not  a 
very  satisfactory  one.  Strict  fuirne.ss  eom[)els  its  msortion  here,  however.  The 
mean  of  tbe  other  four  figures  is  0.184,  and  this  figure,  being  in  my  mind  the  more 
])ro}ial>le  (»ne.  will  l»e  u>ed  in  sulisequent  comparisons.  The  reader  is  at  anytime 
free  to  sul)stitute  tbe  other  figure. 

J','j-jH'rattellt  JOo. 

Here  the  fishes  were  kept  in  fresh  water  for  a  \'arying  period  prior  to  the 

analysis. 

((I)  1  day  (4  tiishea)  0.112 

(6)  3  day»  (4  Mm)  a  106 

(e)  II  days  (8  fldwa)  0.0W 
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In  1  day  the  fishes  lost  over  16  per  cent  of  their  chlorides;  in  11  days  nearly  ST 

[tor  rout.  As  I  luivii  prt^vloiisly  p<»int«Mi  out  in  di."<«'U.ssin^  tho  rtnalys4>«i  of  chlorine  in 
tho  water,  the  loss  of  suits  from  the  l»oil\  takes  plaee  at  a  (liiiiitiishiny  nite.  In  the 
prasent  case  nearly  us  much  |)u.sstMl  out  «lui°inji(  tho  liist  day  us  iturin^  thv.  next  lo 
days. 

Kt/HlUim  i<t  Idl',. 

Fisl)e>  ke])t  in  salt  water. 

)l'/f*'  IVi'T !!  1^}  -  

(«!')  I  <lsy  (4  Ashes  0.  IM  i 

(fr)  .'>  <iay«  (2  tinhen)   0.  I4:i 

(r)  10  iliiy«  01  Aiihcn)  U.  151 

For  the  rather  anomaloiM  fact  that  in  two  different  tentM  the  1-day  HmIh'm  ^vc 

iniH-li  iii^fher  percentages  of  chlorine  than  the  5  or  the  in  <|uy  ones,  I  will  otfer  the 
followiiiii' I'Xphuiation:  (1)  As  sIkiwd  al»ove  (cxpi  riinent-  •'».■>  tis).  the  innnediate  result 
of  the  iiuuiorsion  of  these  Hshvs  in  hall  water  i>  a  loss  of  watiM-  amounting  in  I  day 
to  about  10  per  cent  of  their  weight.  ThiM  would  of  <'our»«  re»ult  in  a  higlicr  con- 
centration of  the  twlutionn  in  the  Inxly.  It  was  found,  however,  that  part  at  least  of 
tlii<  l<»s  of  water  is  made  uj)  latei-.  (ii  A  i  i  rtniii  (of(<'n  a  lartfe)  prop<»rtion  nf  tlu-se 
tishcs  suceuinl)  within  u  few  day?*  after  tran-l'cr  to  salt  water.  It  is  quite  iK)>-<ilj|e, 
therefore,  that  the  lots  analysed  included  individuals  which  would  soon  hare  died 
and  thus  had  undergone  o;reater  changoM  than  hornial  fishes  would  have  done. 
Thoie.  on  the  contrjirv.  wliirli  had  -urvived  i.r  more  day<  in  salt  watiM- were  ]>roha- 
bly  individuals  that  had  not  been  harmed  liy  the  chancre  and  woultl  pro)>al)ly  have 
lived  indefinitely." 

Omitting  the  figures  for  the  tishcs  which  had  passed  1  day  in  salt  water,  it  will 
be  seen  that  those  for  the  other  tests  fall  into  a  very  suggestive  series. 

/  II  (lays  0.085 

Fiwh  water  -  .T  •lays  0. 108 

I  1  (lny   0.  112 

BnukUh  water  yXXVi'l)   n.  i;i4  [orO.  Hi'] 

Salt  water  I  " 

'  111  <layB   0.  151 

It  will  bt)  .seen  that  the  last  uf  these  tigure>  is  al>out  Ts  per  cent  greater  tiiau  the 
first.  It  will  be  seen  likewise  that  whichever  figure  he  regartled  as  the  more  cor- 
rect one  for  the  bracki>h-\v  r  lishes.  the  latter  agree  much  ni<ire  elasely  with  the 
salt-wnt4'r  than  witli  tlie  ftcshwater  individuals  (tliecompariiton  lieing  of  course  with 
the  extreme  uieml>erM  of  the  series). 
Eeperimmt  1€7. 

Flight  tithes  kept  in  water  of  density  I.OIS  for  7  days.   The  )X'rceiitjige  of 
chlorine  for  this  lot  was  0.184,  i.  e.,  the  same  as  for  those  kept  in  brackish 

water. 

It  was  thought  desirable  to  test  some  specitm  which  in  nature  inhabits  fresh, 
brackish,  and  S4tlt  waterequally  well,  uning  individuals  from  each  of  these  sources.  The 
white  perch  {Morme  anterioana)  seemed  likely  to  be  a  favorable  object  for  such 


«AB<Mhtrexpkiiatlo«of  thiaappamilaBomalrina«MKMtadtaaMlqrFMf.W.&SaMim,  ItiiqalMi  pcMlMaUiat 
aflwUwANtalioekat  cbaan*,  i«MiMii(  In  oamMmUe  OHmNIa  dtatnitaaiMMiatlMbadrof  the  fldi,  an  cMtet  would  ba 
made  by  Um  laiMr  toNdaeaUa  lalt  eonlMit  to  Om  uflgliial  (nonnal)  Iwcl,  Uie  «xflaMi«r  pan  of  it  Mac  aUmlaated  tf 
way  of  Hi*  oi«aiH  «(  aiMwllaB. 
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sttldiw.  The  followinjf  oxjionmotits,  li<»w(  \  im-,  show*  a  liijjfh  nin^^  of  viiriuhility  in 
the  individuaki  u»ed— much  hij^hcr  thau  iu/1  (Hajthautm."  Hcucc-  the  re»ulU>  an* 
somewhat  less  decUivc.  Owiug  to  a  scarcity  of  material,  it  was  found  uecctiHary  to 
use  liNhei)  of  verr  different  aiae^  but  this  facti  certainly  df>ea  not  account  for  the 
variatiotis  in  thf  proportion  of  chlorine. 
KtperiiueiU  10>i. 

Marone  from  Ta^hiiioo  I'oml  (l.tH)2)  livpt  fur  Huioe  days  (unfed)  in  water  of 
same  density  in  hiboratory  Iwfore  beinj?  u»od  for  experiment   One  »ttwll  speci- 
men u>iO(!  for  each  (r>t.    i'l)  Pcn-i-nta^p  <»f  chloriiu'.  i>.  llti:  {h)  pe-rveutage  of 
chlorine.  0.135:  (c)  perceiitajjc  of  chlorine,  U.lol;  mean,  o.i;j4. 
This  mean  li^ire,  it  will  be  m-alled.  is  identical  with  that  for  the  F,  d'uiplmum 
from  this  same  water.    In  view  of  the  great  range  of  variation  here,  however,  such 
precise  agr«'ciiu>tit  is  doubtless  due  to  chance. 
Beperimad  100. 

Muron*'  from  I^agoon  Fbiid  (bead  of  Vineyard  Haven).   A  water  sample 
taken  near  shore  js^ve  a  reading'  of  1.U16,  but  it  is  likely  that  the  watiT  in 
wliich  the  fishi-s  livc<l  wa>  coii>id('ral)ly  www  sjiline.     I  li''  ti-^Iics  \\cn'  krpi  in 
the  .salt  water  of  the  labomtory  (1.023)  1  and  'I  day»i,  rcsixH  liveU ,  In-lorc  Uie 
analysis.   One  6sh  was  used  in  each  experiment,    {a)  Perceutaf(e  of  chlorine, 
0.136;  (A)  percentage  of  chlorine.  0.142:  ini  ati,  o.  13'.», 
Thr  ilitri  Tciii  c  (if  this  tiiriiK'  fioiii  thilt  of  the  braoki.sh-watrr  >|M'ciriicn>  is  \n'V- 
haps  not  great  enough  to  L»e  isignilicant.    Strict  candor  compels  me  to  record  the 
analysis  of  another  tisk  from  this  source,  which  appeared  to  contain  only  0.101  per. 
cent  isS  chlorine.   This  figure       ><>  far  Udow  all  others  obtained  from  tliissiNicies, 
however,  that  I  niw  not  1»ut  re^ninl  it  ii>  due  to  an  error.    If  this  analysis  were 
included  with  the  foregoing,  the  average  would  lK.'vome  0.12(>. 
Erperiment  HO. 

Fislies  from  a  fresh-water  pond  (landlocked).    The  water  of  thifii  {lond, 
thdU'jli  fn  -li  tn  the  taste,  was  found  to  eontjiin  n.o.M  <rrani  ehlorim-  jwr  litiT, 
oraliout  l.s  times  the  proportion  in  the  frt-.sh  water  .supply  of  New  York  City. 
One  fish  was  used  in  each  test,  (n)  Percentage  of  chlorine.  0.118;  (&)  per- 
centage of  chlorine,  0.130;  mean,  0.12I. 
Were  there  no  otlu  r  fuefs  upon  whi<  h  tt»  Imse  eonelusions.  it  nii;:lii  Ik-  ol»je(  te<l 
that  the  did'ereuccs  in  isjiU  content  of  thcMj  lishes  from  various  s<Mirces  might  be  due 
to  diffei*ences  in  their  food  and  not  to  any  osmotic  relations  between  the  animals  and 
the  surrounding  water.   Such  an  objection  i-*  of  romsc  inapiilieable  to  the  fore- 
uoin^'  exjieriiiients  with  the  \  arious  ^jKM■ie^  of  /"'/;/<////'/>.     It  is  likewise  out  of  (pies- 
tion  a.s  regaixls  the  next  two  ex|X'rimentj<  with  Monou.   Here  hshcs  coming  originally 
from  brackish  water  were  analyzed  after  a  stay  of  some  days  (unfed)  in  salt  or  fresh 
water  in  the  lulwnitory. 
iU'jH  i'i  III'  :if  II  I. 

Fislie*  from  Tashmoo  Pond  were  kept  0  days  in  waiei  of  (iensiiy  i.o:i3 
beforo  tlio  analysis.  In  the  second  of  the  two  specimens  used  the  alimentar}* 
caiud  wti-s  removed,  [n)  Percentage  of  chlorine,  0.186;  (&)  percentage  of  chlo< 
rine,  0.162;  mean,  O.UiK 

•Owlar.  peiluua.  lo  Uiv  iiet  tlwt  to  Uie  atweot  ihe  latter  qwdm*  nuuilwr  ol  ii|icelin«u  were  uaedat  a  Ume,  tha  lend- 
lac  to  ierol  down  IndlTidual  dtOmDN*. 
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Thw  fiinire  is  Momewbat  ffreater  thmi  that  for  tlu>  Mies  Uxken  from  asomewhst 

ililuti^l  -I'll  \\iitri' (i'.\|)rriiiii'iit  !<»'.•).  Il  will  lie  iiuti'il  timt  the  si'<  (in<l  fi-li  \:^iyv  a  very 
imu-h  liigluT  iK!ri:t'utai{e  of  chlorine,  in  f.piu*  of  tlm  n'liiovHl  of  the  alinii'iitarv 
ciuml.  The  contents  of  the  ktter,  therefore,  played  no  part  in  determining;  the 
amount  of  chlorine  prevent. 

/U'j''  f  III'  lit  1 11. 

Kisiics  frtdii 'ra.-linMKi  I'ond,  kept    days  in  the  fiv^h  water  of  the  lalK)ra- 
tury  prittr  to  analysi«».    In  the  Aixt  ca<te,  1  finh  was  used,  in  the  Hecond  2. 
In    the  alimentary  canals  were  reniored.   (a)  Percentage  of  chlorine^  ^A^\ 
(i)  perci  iitajri'  of  clilDritu'.  <».1(K»;  niom.  <».  114. 
ThiM  figure  will  )»<;  .s(>(>n  tu  l>e  somewhat  lower  than  timl  for  the  ti«ihes  from  the 
fresh-water  pond  (experiment  1  lu),  hut  in  view  of  such  large  ii'ariations  it  would  he 
alMurd  to  draw  any  conclusions  from  this  fact« 

IffOn  the  one  hand,  the  moan  tifrurc  for  the  Mitr<>ii<  from  tlir  fresh  water  poiid 
is  avern^d  with  that  f(»r  tho^o  kept  in  the  hilKjmtory  fresh-water  for  tlavs:  and  if, 
on  the  other  hand,  the  figure  for  the  Vine^'ard  Haven  fishet*  is  averaged  with  that  for 
those  kept  in  the  laboratory  salt  water,  the  figures  thus  obtained,  together  with  that 
for  the  brackish-water  fishes,  may  be  arranged  in  the  following  series: 

(«)  Frr-h-natiT  •'iKN-iiiicii-   0.117 

(i)  BrHi'ki."h-\ialtT  h|K-<  iiiu-a!»   0.  i;U 

( «*)  Ralt-wster  apedniMw  0. 144  [or  A.  137] 

The  fijfure  for  the  "fre.sh  water'*  fishes  is  thus  l!»  p«'r  cent  [or  l'»  pt  r  eent]  less 
than  that  for  the  •'salt  water"  ones.  If  w;is  found  in  e.\]M'riiiient  (also  w  ith  Mm-nuf  ) 
that  0.030  grum  <"hlorine  per  1<IU  gruuj.s  IkxIv  weight  wa-s  given  out  in  the  «■our^e  »)f  a 
single  day.  Assuming  tin*  percentage  of  chlorine  originally  present  to  have  been  0. 144 
it  would  appear  that  25  per  <  <>iit  of  \\w  chlorine  of  the  body  was  lost  in  a  single  day. 
Here,  then,  the  ti<rnres  ohtaincd  liy  the  two  ini'thods  are  not  in  full  acmrd. 

It  may  he  regarded  as  ahundantly  proved  by  the  preceding  experiments  that 
some  species  of  fishes,  at  least,  undergo  considerable  changes  in  the  salt  content  of 
their  Itodies  In  consequence  of  ehan}i;es  in  the  salinity  (»f  tlie  surrounding  water. 
ThrstM  haufjes  are  fairly  rapid,  resulting',  at  times,  in  ditfcrcin cs  of  p<>r  cent  ()r 
more  in  a  single  day.  Moreover,  they  do  not  neeesisrily  result  in  any  iiarm  to  tlie 
aninial.  It  is  plain,  however,  that  these  changes  in  the  bodily  salt  content  are  in  no 
way  pro)x)rtional  to  the  change-  in  the  salinity  of  the  medium.  Indeed,  very  great 
altcnitions  in  the  latterniay  soiuctiiur-  \iv  made  without  any  appjireiit  effect  upon  the 
former.  (Kxperiments  103,  i,  and  lo7.)  Tlie  exact  extent  of  the  correlaticm  U'lween 
the  two  ini^ht  be  determined  by  a  sufficient  number  of  analyses,  but  it  is  quite 
unlikely  that  it  could  be  expressed  hy  any  siti^rje  mathematical  formula.  This  is 
because  fishes  do  not  conduct  thcnis4'lvcs  as  simple  Hialyzers. 

Whether  or  not  all  of  the  ti.ssue.sare  eipially  allecled  by  the.se  clumgcs  in  tiie 
bodily  salt  content  I  can  not  say.  The  body  as  a  whole  loses  or  gains  in  its  propor- 
tion of  salts  (chlorides),  and  these  letive  or  enter  it  by  .some  ]jath  other  than  the 
aliiiient'iry  cannl.  Tlie  »»ccurren(  i'  of  the  \vei«.'lit  chufifes  di'-cnheil  in  the  preceding 
section  .seems  to  show  the  existence  of  membranes  which  are  permeable  in  some 
measure  to  water,  at  least  In  the  absence  of  any  other  plausible  hypothesis  it  may 
be  assumed  that  the  salts  enter  or  leave  the  body  through  these  same  membranes. 
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\Vhirh  uf  tbe  limiting  membmnes  of  the  body  are  thua  concerned  will  be  ooosidered 

lattT, 

Fredericq  (1885)  stat^  that  the  blood  of  siilt-WRter  finhen  tutiM  Hcarcely  more 

salt  than  that  of  frp>h-\vftt«'r  oiios.  Surely  tbix  is  hanll  v  nii  cxiu  t  «|UiuititH(ivc  test, 
lie  n  pivit-^  (1>!»1)  thiit  it  i>  •■  not  imicli  nioio  salt."  Kicdi'i  ii  i;  likcwis*-  states  (l."S8.'>) 
dial  it  has  lonj;  i)ecn  kuuwn  that  thi-  )nusch>s  and  glands  ul'  u  >alt-\vutci*  Hsh  arc  nut 
more  talt  than  thoMO  of  a  fresh-water  onf.  I  can  not  find  upon  whose  authority  this 
>tatement  In  )ms4>d.  (trifliths  (1898)  makcti  the  equally  antfupported  aK^ortioll  that 
"the  lilofxl  of  a  soh'.  a  liH<l<h)ek,  and  n  weevcr  does  not  contain  more  soluble  sa\tH 
than  the  blood  of  fresh -xvater  tijkhes"  (p.  He). 

Atwater  (1891)  given  the  percentage  of  chlorine  in  the  ftetdi  of  two  Malt-water 
si)ei  ies  analyzed  hy  him  as  folhiws:  Bfalck-fiRh  {Tautojfa  OHitin)  0.23,  mackerel 
(tSci»inf»i' n'liiihi'nx)  mean,  «>. 285. 

Three  fr«'.sh-water  tislics"  gave  the  following  percentage^;  Salmon  (IVnolwcol 
River— Mpent)  0.18;  salmon  (landlocked --spent)  0.20;  shad  (C/onnectifut  Kiver)  0.£i; 
mean.  <>.-i'>. 

It  tbu.<i  app(>arN  from  the  rigures  of  Atwater  that  tln'  th  -li  nf  the  fifsh-water 
fisheH  analyzed  by  him  had  at>out  K'>  per  cent  Ie8»  chlorine  than  tliat  of  the  salt-water 
ones.  In  comparing  his  percentages  jiMt  quoted  with  mine  it  must  lie  roniemhered 
that  Atwater  used  the  He-h  alom'  while  I  iwed  the  entire  fish,  in«'luding  the  skeleton. 
The  proportion  of  chlorides  in  the  latter  we  should  expect  to  be  ttiuallcr  than  in  the 

The  Hgures  given  by  Alm^n  (cited  by  Atwater)  show  such  enormous  differences 

in  the  amounts  of  chlorine  in  ditTerent  tishes  (his  maximum  figure  being  nearly  15 
times  as  great  a-s  bii*  minimum)  that  they  are  certainly  to  he  regarded  with  suspicion. 
It  may  be  noted,  however,  timt  the  average  figure  for  salt-water  species  in  much 
higher  than  that  for  the  frcMb-water  oncH  (0. 122  and  0.07<{,  respectively,  provided 
that  we  count  the  salmon  and  fcl  ninoii;,'-  the  frc-^h  water  ones). 

Katic  (isiMj)  gives  the  mean  percentage  of  chlorine  in  the  dorsal  uniscles  of  i 
hrge  eels  (apparently  from  fresdi  water)  analyzed  by  him  sm  0.t»344**;  tlio  mean  figure 
for  1  piki-  was  «i.o:hl»l;  that  for  2  haddock  ("  SchellHsch '')  wa«>  0.24«>93.  Such 
rc-uits  certuitdy  dcinan<l  rontirmation.  It  may  1)6  noted  that  Alm^n's  figures  for  the 
eel  and  pike  were  OMi'6  and  U.i8(i,  reapcutivuly. 

Church  (10U3)  states  that  be  found  0.9  per  cmt  of  oommon  salt"*  in  a  **mack- 
erel  in  good  condition.**  This  would  place  the  peroentageof  chlorine  at  about  0.121. 
Atwater's  figure  was  almost  exa<-tly  twice  us  irrcat. 

Am  regurds  the  salinity  of  the  Idood,  the  determinations  of  (^uinton  (i!Hj4,  pp. 
489-440)  give  the  mean  percentage  of  chlorine*  in  the  blood  of  8  species  of  marine 
teleosts  as  o.t{.'>l,  that  for  frc-li-water  species  as  0.411.  From  these  tigures  it 
would  a|)i>ear  (1 1  that  tht- saliiiiiy  tut  lc;i-t  the  ]iro]>ortion  of  chlorine)  <»f  thi' tiioo<l 
is  several  tunes  that  of  the  IxKly  a.-*  a  whole,  and  (2)  tliat  the  stilinity  is  over  5<>  \n:r 
cent  greater  for  salt-water  than  for  fresh-water  species.  Momo  (18!t4>)  likewise 
states  that  sea  fish  have  more  salt  in  their  blood  than  fresh-water  ones,  though  he 
offers  no  figures  in  support. 

■Tbe  alMd  and  th*  Ailaatlc  lalaioa  an  ol  coniw  atiwIiwiiMia,  Imu  Um  prcaent  kfivctmciM  appcw  lo  Have  bam  ukvn 
toiitibinMw. 

•Qoliitaa's  odglMl  flgona  an  tlmm  in  icnaa  <•(  XaCl.  bnt  I  liave  fwtiMWd  them  to  enrT«D|Mmdliii(  vataM*  in  ehlottiM. 
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Niitiii  roii'*  Hiitliors  have  di'tonuitu'd  tlic  {MTccntnjrf^  of  "ash"  in  thv  flosli  i>f 
H.sh<>N,  thou^'ii  none,  .so  far  as  I  know,  have  hail  in  view  u  comparison  between  the 
fresh  and  the  j*alt  water  si>»*»-ies. 

The  aven^ife  percentage  of  oah  in  7  fmih-wfiter*'  HpceicK  analyzMl  by  Atwatpr 
was  1.30;  for  1 1  salt-water  s|M'(  ii'-.  1.41. 

From  the  deteriiiinatioiis  of  I'ayrn  and  Ko-stytni-helf  (einni  l»y  Atwuter)  it  nuiy 
likewiK'  be  gathered  tliat  the  uvera^rt's  f'uv  the  Milt-water  HhIiom  are  MtihstaDtiallr 
greater  than  tboMe  for  the  frexh- water  ones. 

The  fifriiiTs  of  Iklliind  nsMMiuiil  <if  Miloiit-  (.-itcd  l.y  Lidih-nffM.  l'.«>4|  !il-<.  ' 
jpve  average  ]>t>r<-entage.s  of  a.sli  whii-h  are  con^idei-uliiji'  great«>r  for  .salt-water  than 
for  frcoh-watei-  .sii4>elas.    Aeeording  to  Balland.  the  Hjrure  for  poIm  from  fre^b  water 
U  0.76,  that  for  tmlt-water  .spoeinienH  being  o.sT. 

All  cxlmustivc  srarcli  of  tln^  litcnitun-  of  (hi>  -iil>j(  <  t  wmiM  |m  i  Ii!1|i-.  n'\<-;il  ti>: 
ures  which  would  not  harmonize  with  the  general  trend  indiaitt-il  uImivc.    liut,  .^o 
far  ait  I  have  bi^n  able  to  learn,  one  important  concltision  may  lie  drawn  from  the 
i-ecordaas  a  wliole.  despite  great  inconsisteneies  -naniely.  tililt  l)Oth  the  proportion  of 

asli  ill  i^enenil,  :iiul  the  proportion  of  ehlorides  in  partimihir.  iii-e.  nn  the  :i\"eriij5e. 
greater  in  salt-wuti-r  tisthuii  tlian  in  fre.sh- water  ones.  'I  he  ratio  1  between  the  two  can 
notf  of  courne,  be  stated  with  any  exaetne»ts.  For  ioich  a  ratio  to  hare  any  value  it 
would  be  iie('es.<ar3'  thateacli  of  the  mean  )>i'i  i-eutages  should  )jc  baited  upon  a  very 
large  nuniin'r  of  exact  (h'teniiiiiutic.ii>.  Loavin<r  ont  of  aecouiit  the  ti<run's  of  Kntz. 
however,  the  mean  percentage  (either  of  chlorine  or  of  ash)  for  the  salt-water  tishes 
i»  in  e\  cry  case  less  than  tvf\t»  that  for  the  fresh*water  ones.  In  most  caMes  it  Ix 
much  les.s.  On  J  he  other  hand,  the  ratio  between  the  amount  of  chlorine  found  in 
s<>M  water  and  that  in  ordinary  fresli  water  is  as  several  thinisand  to  one.  The  f«il- 
lowing  table  give8  the  |X'ri>entage.s  of  chlorine  found  in  .S4>veral  «>f  the  grades  of 
water  used  by  me  in  the  experiments: 

nuttofviiio- 

rine  per  int. 


New  Yi.rk  City  (Cnttunl  water   O.liom 

'•nmIh  HdIi*  i  tiiliiutiitlif  >\ut*^r..-  ......    , (M)l I -r • 

I>at{m>tt8  Pom!  (Marthas  X'ini-yanl  i   .0051 

Water  giviny  aalinouieter  rauliug  about  1.001  W84 

Water  giving  mlinoBie(«r  naiting  about  1.002  ISRS 

Loral  tea  water  (LOSS)   1.81.<n 


It  is  thus  .-.I'en  that  (lie  wati-r  of  spi  ritir  iriavity  (riiuivahMit  to  that  of 

TashnuH»  Pond  during  the  prc.-ent  .sununerj  contains  a  pereeiita;,'e  of  elilorine  not 
very  far  ditfei-ent  froiu  that  of  the  Hsihes  (K  diiiphunm  and  the  white  iM«rch,  e.\iH»ri- 
mentM  and  108)  living  in  it  and.  indeed,  of  the  same  order  of  magnitude  as  that 
of  aiiv  of  tiie  teleo.sts  analyzed  liy  me.  That  siicli  water  can  ii<it  c\ en  Ite  approx- 
imately isiitonic  with  the  Inxly  lluid^  of  ttiese  tlshes  »ecni.s  eviiient  from  the  cr\oscopic 
determinationii  of  other  inveatigators.**  Nevertheleiis  the  approximate  equality 
lietwcen  the  percentage  of  ehlorides  in  thia  alig'htly  bnurkieh  itrater  and  in  the  tiaeueH 

•>  I  Imre  c<iuim~<l  (In-  «Iin<1  ntu!  Hilmon  Miniinir  Iho  fr«.«h-wali-r  <lah(4^  Ui»  MnvU  unuiMft  Ihe  vMll-wattv imnt. 

'•  Frfim  which  ihiih'  tin-  »  tiHi-  imti  Ii        in  I'xixTiinent  110. 

'  The  fi^uriK  o('iiiini-<l  !>>  iiif  imi  ot  .  .lurx-  inilivule  th«  ppn|>ortioii!i  o(  t-hl<iriiii-  In  Ui«-  llniiU,  bill  nitlivr  Itwiw  (or 
the  indy  an •  wh»lp.  U  tn  Ukvwisf  ■■•  Ih-  rfiin-iiiiH'nrfl  that  ihriMmwlir  pnwurv  of  ilu-  hiMly  HuhIr  !«  in  part  dclrrmlliod 
tqr  varloUK  cwaantc  inatl«r)>  In  i«ilutto«  anil  imi  ntttnrljr  liy  wllo. 
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of  teleost  fishes  is  profouiully  intcri'Mtintr  in  view  of  tlic  fjn'at  physiological  iiispoi  - 
taiKC  to  certain  sjk^cIos  of  even  surli  a  small  proportion  of  >;ilt  in  the  wati-r.  Ii  i-. 
intero!itin^  to  m-all  in  this  conntH-liun  tliut  tlie  "  l.oi»l"  wuter  diti  not  iipptmr  tu  Ih- 
quite  saline  enough  to  support  tho  life  of  F.  mnjafut  indefinitelv.  (Kxpcrinient 
31  his.) 

Tin*  nn-onls  of  othn-  invcstitnit^irs  (to      dis<MH-<orl  later)  show  tlmt  tlir  «»iii>ilir 
*    pressure  of  the  l»h»otl  of  suit- water  leleosts  is  somewhat  hi;;her  thuii  that  of  fresh 
water  oncis  thou^  thi»  f»ct  Im8  been  almost  loAt  sight  of  in  the  zeal  to  prove  that 
tho  iiitornat  ineditini  is  not  isotonic  with  tho  external  and  that  it4  oMuotio  pressure  is 

relatively  eonstant. 

It  niay  he  ohjeeted  onre  more  al  this  [loint  tlmt  ail  liiis  discussion  of  ilie  relative 
salt  content  of  fishes  inliabiting  fre-nh  and  salt  water,  together  with  the  resulting 

dilTercnceit  in  osmotic  pre--ure,  is  (piile  irrelevant,  since  the  ditferenees  found  may 
depend  upon  the  dejrree  of  salinity  of  the  food  eaten,  and  not  diiiM  tly  upon  the 
salinity  of  the  water  whieli  hathes  the  Ijotly.  Thih  ubjectiun  can  only  Ik*  met  liy 
reference  to  the  changes  which  certain  species  were  found  to  undergo  in  the  course 
of  a  siii<_de  day,  no  fo<H!  Ueinjj  tjiken^  It  is  theoretically  j>o>-iMi  .  i  \t  ii  iti  these 
cases,  on  the  one  hand  that  sjilt  water  was  swall<»wed  and  the  >alt>  aliM>rlM  i|,  <pn  the 
the  other  that  salts  should  hav*-  left  the  ImkIv  hv  wav  of  excretion.  The  former 
possibility  I  r^rd  as  sufficiently  met  bv  the  analyscM  of  the  contents  of  the  alimen- 
tary canals  (indeed,  of  tin-  iMitire  visceni)  descrilwd  alnive.  The  second  possil.ility 
is  nut  entirely  exclu(h'<l,  thou}rh  it  seem-  unlikely  a  priori  that  tln'  decn-ax-  in 
salinity  which  occui>  in  fivsh  water  »ihuuld  he  due  to  a  cause  quite  di.stinct  from  that 
responttihle  for  the  increase  in  salt  water. 

THE  PART  PLAYED  BY  THE  OILLS  IN  OSMOTIC  EXCHANGES. 

The  tinn  memltnines  covering  the  gill  tilament>  are  esptH-itUly  adapted  tu  facilituting 
exchange  between  the  gases  contained  in  the  water  and  those  contained  in  the  MimxI.  ' 
It  would  therefoi-e  lie  natural  t«»  look  hi n-  fur  oiie  path  of  ditfusion  fur  water  and 
.salts  as  well.  The  •.'renter  jiart  of  the  ln.ily  -iirtarr.  on  the  contrary,  is  in  most  tele- 
osts  euven-d  with  a  layer  of  .>>cales,  whii  h  woidd  x'viw  to  present  a  harrier  to  any 
great  amount  of  osmotic  exchange  between  the  tisnues  and  the  water  which  bathes 
the  iKMly.  The  linin};of  the  alilnentary  canal  i>  of  cour-e  readily  ])erraeable  to  fluids 
and  to  various  snl»tance-'  in  soIuti<Mi.  Iml  this,  it  is  n«-edless  to  sjiv,  is  not  fteelv 
e.\pi»si>d  tu  the  surrounding  medium.  Water  or  .salts,  in  order  to  l»e  thus  alts4)rhe<l, 
must  either  be  swallowed  or  foi^ce  their  way  in  through  the  anu»i.  Such  an  entry  of 
fluids  woldil  not.  however.  I>e  consistent  with  the  decreas4'  in  the  weight  of  a  li-li 
which  fretpiently  folh)ws  its  transfer  to  a  stron^'er  sjilt  soluticni.  Vet  it  >eein>  to  In- 
proved  hy  i-iouie  of  the  fureguing  exjH'rinu'nts  that  salts  are  in  some  way  taken  into 
tiBo  IxhIv  after  such  a  transfer. 

The  part  played  hy  the  y  ill-  in  this  prm-ess  I  have  di  inonstnited  by  a  series  of  ;  om- 
paratively  simple  ex|H^rinuMit.s.  A  piece  of  apparatus  was  deviser!,  hy  the  aid  of 
which  it  was  possible  to  pass  salt  wat«*r  through  the  gills,  while  the  remain«ier  uf  the 
body  wax  bathed  in  fresh  water,  or  vice  versa.  A  wooden  frame  was  made  (fig.  1), 
consisting  of  a  rectangular  piece  of  planed  board,  near  one  end  of  which  a  shelf  was 

B.B;.F.l«»-7 
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iKteaMl,  containin<r  iin  iipprturc  !:ir<ri>  r  i()ii<.'li  to  udinit  the  ht'iul  of  a  tish.  The  body 
of  the  animal  was  luosuly  bandiigeci,  ttie  clutli  In'ing  tacked  Ui  the  vertical  piece  of 
wood  in  order  to  restitun  movement  (ti^.  2).  A  piece  of  sheet  rubber  was  then  per- 
fcwmted  and  drawn  over  the  head  in  aoi^  a  way  that  it  fitted  snui^y  anmnd  the  body,, 
just  hohind  the  fjill  covers.  Tlu'  miirtrin  of  the  rubhrr  iM'iiifr  tm-kcd  to  tlic  wooden 
frame,  a  nearly  water-tight  piirtition  resulted,  which  served  to  bound  off  the  head 
from  the  trunk  region.  The  frame,  bearing  the  fish,  was  now  immersed  in  a  rectan- 
gular jar  of  water,  the  head  being  uppermost,  except  in  two  spedfied  cases.  Fresh 
(or  salt)  wiitor  wus  supplied  to  the  jar  through  a  rubber  tul>e,  while  another  tul>e 
carried  salt  (or  fresh)  water  into  the  mouth,  allowing  it  to  pass  out  through  the  gills. 
A  second  bandage  held  the  head  in  position,  while  the  pectoral  fins  were  securely 
bound  to  staples. 


Device  uiied  in  experiment  to  determiue  iIil'  imri  v>ltt>f<l  by  llic  gills  m  UKiuolio  cxcbanggK 


The  following  six  extx^riments  were  made  with  the  carp.   The  Hshes  were 
weighed  before  an<i  aftor  the  treatiiiciit,  t!i)<  same  precautions  being  taken  as  liave 
already  (jeen  descrilied  for  earlier  experiments. 
Kr/Jtrlntent  IIS. 

New  York,  May,  li^^h."   One  carp  (fed  24  hours  previously),  weight  SG.l 
granjs.    Suit  water  (l.iil4)  tluough  gills,  fresh  «m  hody.    .After  5  houraalive, 
though  feeble;  weight  8o.i»  grams.    The  tish  thus  lo^t  6  per  cent. 
JCtpti'iment  11^., 

One  larp  (fed  24  hours  previously),  weight  «>3.t>  grams.    Fresh  water 
thrf)n^'li         "wW.  on  hody.    After  5^  hours  fish  well;  weight  63.8  grams. 

Weight  thus  practi<-ally  unchanged. 


«  Umte  and  place  Um  Hune  ior  all  ol  ibtt  neAea. 
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£t/)eriment  115. 

One  carp  (unfed  for  22  days),  weight  353.5  granut.  Salt  water  through 
frills,  freeb  on  body.  After  15  bours  fi«h  dead;  weight  888.7  gnuM.  Loss  of 

nhout  4  per  cent. 
Ku-ptriuimt  116. 

One  carp  (unfed  for  22  days),  weight  84>3  grams.  Fresh  water  through 
gills,  salt  on  body.  After  14  hours  ftsh  in  good  health;  weight  S4.6  grams. 
Wci^rht  pratticaDy  undianged. 

£jrjh:r!ini  nt  117. 

One  carp  (.sunie  specimen  as  used  in  116),  weight  33.6  grams.  8a]t  water 
through  gills,  fresh  on  body.  After  16|  hours  fish  dead;  weight  81.1  grams. 

IjOss  of  7.4  poi-  cent. 

^  One  carp  (fe4  preceding  day),  weight  476.7  grams.  Fredt  water  through 
gilK  8itlt  on  body.   After  7  hours  weight  476.8  grams.   Weight  prsctically 

niicluin<:(<l. 

It  will  bv  nutud  that  a  oun^MeruMe  \ms  of  weight  otx'urrcil  in  all  uf  thu!<e  cvlkch 
in  which  mit  water  passed  through  the  ^nlls  and  fresh  water  over  the  body,  while  the 
weight  nMiiiiiiM'il  pmcticully  stiUi<mary  in  thoso  cti-seH  in  which  the.  conditions  were 
rovrr-cil.  riidi  r  >iu  li  luirsh  trciitmoiit  tlu'  drath  of  any  of  these  fislies  woiili!  not 
have  occiusioucd  surpri^.  As  u  matter  of  fact,  however,  the  three  wiio.su  gill^  were 
bathed  by  fresh  water  all  remained  well  till  the  end  of  the  experiments,  while  of  those 
whoso  gills  were  liuthed  by  sjilt  water,  two  died  and  mie  sickened. 

The  p«rt  jduyi'd  by  the  jjills  in  the  death  of  t're>li-\vator  fishes  in  salt  water  has 
l>e«n  diiK:u8»ed  by  lierl  (lH7i,  see  p.  101).  li^'it  states  that  "a  tench  subpendcd  in  a 
vessel  full  of  sea  water,  the  head  remaining  outside,  lives  for  a  long  lame,  if  care  be 
taken  to  bathe  the  gills  with  fi-e>h  water.*'  No  weight  detenninations  are  recortled. 
In  the  case  of  (pructit  ally)  naked-skinned  tishes,  surli  a-  the  eel  and  loach.  Ilet  t  held 
that  the  general  integument  made  possible  the  extmetion  of  water  from  the  tissues 
when  the  fishes  were  transferred  to  salt  water. 

r  .\  I  scalele8H  species  were  tested  by  mc  Recording  to  the  method  described  above. 
The  results  were  here  far  less  uatisfactory  than  those  for  the  carp. 
KtperuittiU  119. 

Sea  raven  (unfed  for  8  days),  weight  384.8  grams.    Salt  water  through 
gills,  fresh  on  iK)dy.    After  6  hours  fish  dead  (for  some  time);  weight  88S 
grams.   Loss  of  about  0.8  per  cent. 
EBperimettt  ISO. 

Sea  raven  (unfed  for  7  days),  weight  456.8  grams.   Fresh  water  through 
gills,  salt  on  body.    After  191^  hours  fish  dead  (how  longt);  weight  468.5 
grams.    (Jain  of  1,4  per  rent. 
The  loss  in  the  former  experiment  is  scarcely  signitiruut,  being  perhaps  fully 
accounted  for  by  the  removal  of  mucus  in  drying  the  fish  for  weighing.  The  gain  In 
the  second  exp<'riment  is  what  would  be  expected  on  hypothesis,  though  the  fact  that 
the  tish  had  been  dead  for  an  indefinite  period  lessens  greatly  the  force  of  this 
evidence. 
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l&efteriut^nt  121. 

Ciitfish  { Aiiiriiii-it*  II' (uiifod  17  fluy>).  wcii^lit  I21.f!  grams.  Salt 
wat«'r  tlirou<,'h  aWU,  frosh  on  Inxly.    After  :i2  houi^i  ti^b  dead;  weight  115.1 
gnimii.    Loss  uf  5.8  per  rent. 
JCtfterimtnt  13S. 

(^itfish  (tmft'il  17  (lays),  woiirlit  l."<'.»>  <,'ninis.    Fresh  water  fhrouirh  ffiUs 
•      suit  on  IhkIv.    After  23^  houn-i  tisb  dead;  weight  liil.S  grams,    (iain  uf  4.7 
|XM*  cent. 

THm  gain  in  probabljr  due  to  the  alMorpCion  of  water  after  death,  as  diwussed 

earlier.     It  may  l)e  due,  however,  to  the  anitn:ir<  having  >wallowe(l  water. 

So  fur  noiu-  of  thes<'  experinu  tiJs  have  jfiven  resiihs  actually  eontm<lietorv  to 
my  view  regiirding  the  part  pliiyeil  by  the  gills.  The  following  piiir<»f  e.viH'riiuents, 
however,  aro  Jiot  in  harmony  with  the  otherv:  % 

h.-i'ju  lU nil  III  11  1.  , 

Cattish  (fed  •1\  hours  ])revii>u->ly ),  wi'ij;ht  ir><;.l»  frrauis.  Salt  water  thnm».'h 
gills,  fresh  on  hotly  (tish  inverti-d).  After  14  hours  H-li  still  .stirring;  after 
^  liouro  fish  dead;  weight  157.1  gniniH.    Weight  practically'  unchanged. 

I'.  fji,  I'm, mi  /,'}. 

t'!itti>li  (fed  '1\  hours  previously ),  W4>i;f lit  :i27  »jfains.    Fresh  water  thixjugh 
gills,  salt  on.  iMxIy  (lish  inverted).    After  14  hours  tish  dead;  weight  "tiSi.U 
graoiH.    Lof«  of  nearly  3  per  cent. 
Oeeasional  ineonsisteiieies  in  the  results  mu-Ii  as  these  might  naturally  Ik*  expected 
under  the  cotidition-  of  ex])i'rimetit.    The  swallowing  of  water  at  any  time  would 
result  in  an  inerease  in  wi'ight,  the  discharge  of  feces  in  a  decrease.    In  this  con- 
nection it  will  be  noted  that  the  Bshett  u»ed  in  the  Iai«t  two  experiments  had  been  fed 
24  hours  before. 

It  is  |mssible,  however,  that  naket|-skintie«l  fishes  react  somewhat  differently  from 
scaly  oju^s,  x\»  wa.**  supposed  l»y  Hert.  E.xperiuients  with  such  tishes  should  of  course 
be  rapeated. 

If  water  or  sjilts  lie  taken  in  nf  pas^sed  out  of  the  body  tbroag^i  the  niemhnines 
of  the  gills,  it  seems  t<i  follow  that  tlif  blood  inust  l>e  thi>  medium  of  such  exchanges. " 
iiuch  ditferences  in  Milinitvas  were  indicated  for  the  tishes  usihI  in  theanalvs«'s  above 
could  not,  however,  luive  depended  entirely  upon  differences  in  the  salinity  of  the 
blood,  since  the  volunii'  of  the  latter  is*  not  sufti»"ient  toaccoimt  fortln  ui.  IiHlire«-tly, 
then,  somi-  or  all  of  tin-  cither  ti.-ssues  of  the  bofly  nuist  have  lie<>n  atbcled.  When', 
in  the  preceding  page.-.,  1  have  referred  to  the  "luHiy  lluiils,"  1  have  meant  to  include, 
not  merely  blood  and  lymph,  but  the  liquid  content  of  the  tissues  In  general. 

It  has  been  assumed  by  Frederic<|  (Iss,"*)  that  in  certain  in  vcrtebratCH  the  osmotic 
pijuilibriiuu  which  is  tnaintaincd  betwci-ii  the  body  tliiids  and  the  surrounding  water 
is  due  to  the  jiernieaiiilily  of  the  gills.  Concerning  lishes,  however,  he  tieclares  '•  the 
gilli»,  M>  permeable  to  the  gaseous  exchanges  of  respiration,  seem  on  the  contrary  to 
constitute  an  almost  impassable  harrier  to  the  nalts  dissolved  in  sea  water." 

aOI  eottiw*  Uvlng  flilMai  imlr  are  here  intcoded. 
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HISTORICAL  RBVIBW. 

.  The  work  of  Bert  (lM7t,  1883)  han  been  more  thnn  once  referred  to  In  the 
preceding  pa<:«'s.  li.'it's  explanation  of  the  im  t  hiini-ni  .f  death"  in  the  lase  of 
tlio  H^h^•«^  shidit'tl  hy  liiin  dcxTvcs  sonic  iittetit ion.  Tlii-  w  l  iti  r  cxplaiiuMl  the  fatal 
etfecU  of  .salt  water  upon  fru.sh-wuter  tii^lies  liy  u.s.suiiui>^  iiu  osiuutic  actiou  upuii  tlic 
The  capillarieA  of  the  latter  became  contracted,  and  the  blood  cells,  distorted 
hv  tlic  iu  tioii  of  tht>  4alt  water,  ooon  plugged  them  up  and  thu!<  aiTosti'd  till'  111 iinrliiiil 
cii «  iilati<)ii.  Till'  iinrnorriah'  (  unse  t>f  d<-atli  was  tliiis  lielicvcd  lo  Iw  aspliy xiation. 
Ill  the  case  uf  scaly  li.she.s,  thi>  tn  curred,  he  lielieve.d,  before  any  con.sidenihle  anioiiiit 
of  water  was  abstracted  from  tho  body  o«motivally  and  before  the  blood  in  the  lartrer 
vessels  was  altered  to  an^'  appreciable  extent.    With  naked-akinncd  fishes,  on  the 

other  hand,  <»sn»otic  ui'tion  <H-ciirre<l  throutrhout  tlie  entire  >iirfa<  f  the  ImkIv.  and 

the  consequent  loss  of  \vttt«r  from  th»i  tissues  was  one  tuelor  in  causing;  death. 
Bert  is  not  entirety  consiMtent  in  his  views,  however,  for  he  likewltie  telh  wf  that 
"death  is  definitely  due  to  the  ehloiides,"  and  "inverstdy  [referring  to  the  death  of 
salt-water  fishes  in  fresh  water]  it  i-^  the  suppression  <>f  tlie  xtdiiun  chloride  which 
causes  death.'*  This  salt  he  found  could  not  Ik'  rephu  eil  l»y  any  other  sulistunee 
which  he  tried.  Thus,  the  importance  of  chemical  factors  is  recoj^nized  hy  him, 
though  he  deDle*  that  the  salts  in  -i  a  wati  r  act  a>  poisons  to  fresh  water  (ishes. 
The  differences  in  the  reactions  of'  ditfrn  ut  specie-  i.t"  fi>he-  are  "din"  to  dilh  i enees 
in  the  eheniicul  composition  of  the  branchial  epithelium  and  in  the  exosniotic  prop- 
erties of  this  epithelium.** 

Moss»>  (isiiD)  also  held  (for  -harks,  at  least)  that  tlie  death  of  the  fishes,  when 
placed  in  fro-h  water,  was  the  result  of  asphyxiation  due  to  the  hlo<-kiii^'  of  the  gill 
capillaries  hy  disintegratiHl  hlood  cells.  In  such  a  fish  he  found  it  impu>.->il)le  to 
force  salt  solution  through  the  branchial  capillaries,  thougfh  thia  could  be  done 
readily  in  the  normal  animal.  Miw-o  likewise  records  difTerenco  in  the  resi>tanoe 
of  the  l>loor|  cells  of  various  tishe-  to  the  ha  luolytic  action  <)f  dilute  salt  solul  ions, 
implying  that  such  differences  may  Ih>  accountable  for  the  relative  p»>wer  of  these 
animald  to  withstand  changes  in  the  density  of  the  medium.  In  the  case  of  certain 
migratory  fishes,  which  inhabit  eithei'  medium  Sttliim,  Aii<j>i!ll(i,  Pttro- 

he  foinid  the  corpus«des  to  Im*  particularly  resistant,  being  able  to  remain 
ntany  hours  in  a  salt  solution  as  dilute  as  t*)  0.4  per  cent  without  giving  up  their 
hsFmoglobin.  Sea  fishes  as  a  rule  he  found  to  have  less  resistant  corpuscles  than 
fn'sh-water  ones.  ()th(>r  iuve-tigators  (Hamburger,  lss7;  Hofta/./i  and  flun  esehi, 
and  Ho«lier.  lM»',i)  have  performed  similar  exi>eriiuents  upon  tlie  erythrocytes 
of  various  fishes,  likewise  finding  great  differences  in  their  resisting  powers,  though 
not  in  all  respects  agreeing  with  the  determinations  of  Mosso. 

Of  courw*  any  -uch  etfeirt  of  the  surrotinding  medium  u|m)ii  the  cell- of  the  blood 
presupjH>ses  some  way  l)V  which  it  may  resich  them.  Hert  believed  that  in  fishes  (at 
lea.st  the  scidy  ones)  death  occurred  before  any  consideiuble  portion  of  the  blood  was 
affected,  the  osmotic  effects  being  re«.tricted  to  tho  gills. 

In  any  discussion  of  the  ctfcrts  of  changes  in  wat<  r  density  upon  aquatic  organ- 
isms, the  osmotic  factor  nmst  play  a  leading  part.  Much  light  has  in  recent  years 
been  thrown  uiwn  the  osmotic  relations  maintained  Ixitwecn  the    internal  and 
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external  media/'  The  now  rather  celohrated  utterance  of  ('liuidi>  Bernard  (1865, 
p.  110)  in  p^rhiips  worth  repeating  here;  I  do  not  recall  itti  having  been  qiu^ed  in  an 

Enpli>h  work: 

III  all  living  l«'ingn  the  iuUTiial  uu-diuin,  wtiirtt  i;*  a  triu*  pnnlin-l  <>/  Ihr  onjauUm,  iiirm-rvt-s  \hv 
IMceaMUy  relationH  of  oxdiuige  and  of  equiUbriutn  with  the  external  ooamic  medium,  Init  in  proiHir- 
tion  ws  the  oiiKaniam  heromea  more  perfect,  the  orjpuiic  medium  special ixes  and  iwlatca  itseU,  in  a 
certain  oianner,  more  and  more  from  the  aarronnding  medium. 

The  Belgian  piiyNiologist,  Fredericq,  was  one  of  the  first  to  invcsti^tc  the 
ocmotic  rehitions  hotwcm  tho  IxkIv  fluids  of  inarinc  oftriini.snj.s  and  the  medium  in 
wliich  thcv  live.  liy  tlic  tin'tliod  of  (linly<:>.  mikI  \iy  :l<  li'riiiiiiiitioM-  of  tlic  salinity 
of  the  body  tiuidii,  he  found  that  in  various  murine  invertebrates  the.se  tluidti  were 
nearly  or  quite  isotonic  with  the  sm  water.  He  likewise  showed  that  changes  in  the 
salinity^  of  tlie  wutor  resulted  in  corresiiondinif  ehanges  in  the  Ixxly  fluids.  As 
r(><r!irfls  tislu's  (iK)tli  clasinolininrlis  and  tel<>o-.t^)  Frcdciicti  niaiiitnincil  that  tlio 
osmotic  pressure  was  considerably  less  (about  one-half^  than  that  of  the  external 
medium. 

Bottazzi  and  his  coUeagaes,  working  at  Naples,  employed  the  cryoscopic  method, 
usinjj  n<M  K-tnann"s  apparatus.  By  this  method  tho  froczing  point  of  a  sohitioii  is 
determined  witli  precision,  and  from  this  the  osmotic  pressure,  according  to  well- 
Icnown  physical  principles.  Bottazri  anired  at  the  same  conclusion  as  Fredericq, 
relative  to  the  osmotic  pres.sureH  of  the  hody  fluids  of  marine  invertebrates.  The 
rcductimi  in  tho  fn'oziiiL'  pniiit  f  J)  iltio  to  o>^m<»ti<  !illy  active  substances  in  sohition 
was  found  to  be  nearh'  constant,  ranging  from  — 2. 1J>.">  C  to  — 2..S«»  C.  The  mean 
of  all  his  determinations  was  —8.29®  C,  which  is  the  same  figure  as  his  mean 
determination  for  the  local  sea  waiter. 

Prartifally  identical  n  snlts  \v<to  obtained  for  elasmobmnch  fishes,  the  mean 
o.>>motif  pressure  for  the  i>lood  of  three  species  being  expressed  by:  J  =  —2.356  C. 
The  difference  between  these  re«ult«.  and  those  of  Fredericq  is  explained  by  the  fact 
that  the  latter  inferred  a  lower  osmotic  pressure  for  the  blood  of  elasmobranchs 
from  its  lower  salt  content.  The  blood  is  rendered  isotonir  witli  ■-ea  wafer,  however, 
by  the  presence  of  an  unusually  Uirge  proportion  of  urea.  This  correction  has  been 
accepted  by  Fredericq  himself. 

For  the  blood  of  two  apedes  of  marine  teleosts  four  determinations  by  Bottazzi 
yield  the  moan  tif^ure:  J  =  l.nst;.  The  Wood  of  these  fishes  thus  appears  to  have 
an  osmotic  pressure  about  iialf  that  of  the  water  which  they  inhabit. 

Kodier,  Quintun,  and  (larrey  have  also  determined  that  the  vascular  fluids  of 
various  marina  invertebrates  are  practically  isotonic  with  the  water  whieh  they 
inhabit.  Rodier  and  (larrey,  pnii)loyin<:  the  cryoscopic  method,  have  likewise  con- 
tirmod  the  conclusions  of  liottazzi  rof;arding  the  elasmobi-anchs,  while  Rodier,  Fred- 
ericq, and  Garrey  have  by  this  method  obtained  confirmatory  (though  not  identical) 
resulto  for  teleosts. 

The  mean  value  of  ^  for  two  olasmol)runchs  tested  by  Garrey  at  Wood.*' 
Hole  is  — 1.92  .  Tlie  mean  value  for  live  teleosts  is  —  0.872  ,  the  figures  ranging 
from  — 0.80"*  (minmmm  for  conger  eel)  to  —0.96^  (maximum  for  swordfish).  The 
value  of  J  for  the  sea  water  of  the  neighborhood  was  about  —1.82®. 
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The  testimony  of  a  nuDiber  of  investigators  seems,  then,  to  tje  in  full  accord 
upon  certain  main  |)oint.s,  which  may  be  provisionallj  aoceptod  m  proved.  Fred- 
eric  q  (UK>i)  has  classified  t\w  thr*  r  sortj)  of  aquatic  orjifanianis,  relative  to  osmotic 
(•(imlitionsi,  as  follows:  (1)  Molecular  concentration  and  salt  content  l)<»th  npproxi- 
nnitely  the  same  for  the  [vascular  fluids  of]  animal  as  for  the  surrounding  water 
(marina invertebrates);  (2)  moleoiilar  oonoentration  the  same,  but  pro{X)rt:on  of  nits . 
lew— the  deficiency  In  in^'  compensated  for  by  or^nio  roatteisin  solution— (elasmo- 
ln-.incli");  fH)  both  niolenilrtr  concentration  and  -alt  content  very  <liffcrcnt  from  tlH>s<> 
of  external  water  (tuleosts,  both  marine  and  fresh  water;  fresh-water  invertel>ratcs). 

It  is  with  the  third  class  that  we  are  especially  concerned  in  the  present  ptti>er. 
The  molecular  concentration  (licncc  the  osmotic  pressure)  and  the  salt  eontMitars 
both  verv  different  from  tliose  of  tlu'  Mirroundini,'-  Tncdi>i!n.  Tt  soenw  never  to  have 
been  fully  appreciated  that  there  is  even  here  a  certain  correlation  between  the  inner 
and  the  outer  fluids,  both  as  regards  osmotie  preuure  and  salt  content  But  reference 
t6  the  various  cryoscopic  detcnuinatious  shows  that  not  all  teleosts  have  blood  of  the 
same  osmotic  pressure.  Ko<lier  found  the  hitter  to  range  between  J=— 0.62  and 
J=— 0.80  '  in  lA/phiuji  alone.  What  is  more  signitieunt  is  that  the  blood  of  fresh, 
water  fishes  has  been  found  to  possess,  on  the  average,  a  considerably  lownr  osmotic 
pressure  than  that  of  marine  fishes.  The  mean  figure  given  by  Frederioq  (1901)  for 
two  niuriiu'  teleosts  J  —  O.H'i  .  that  for  three  fresh  water  specie^  is  nboiit  — O.M  . 
Of  course  in  the  case  of  these  fresh- water  fishes,  the  osmotic  pressure  of  the  blood, 
though  lower  than  that  of  marine  fishes,  is  nevertheless  very  much  higher  than  that 
of  the  fresh  water  in  which  they  live.  Satisfactory  determinations  of  both  fresh 
and  salt  water  individuals  in  the  case  of  species  inhabiting  lK)th  have  not,  so  far  us  I 
know,  been  made.  As  noted  alMive  (p.  '.»»>),  Balland  found  that  the  fiesh  of  eels  from 
salt  water  contained  a  considerably  greater  percentage  of  anh  than  those  from  fresh 
water.  Similar  differences  in  chlorine  content  were  obtained  by  myself  in  the  case  of 
aevenil  si)ecie>.  and  in  genenil  it  hns  been  shown  that  the  j>ercentage  of  sjilts  is  greater 
in  salt-water  tishes  than  in  fresh-water  ones.  It  nuist  be  lK>rne  in  mind,  however, 
that  these  determinations  of  salts  were  made  for  the  ilesh  of  the  fishes,  while  those 
of  osmotic  pressure  were  made  upon  the  blood.  So  far  as  I  know  the  only  recorded 
comparison  of  the  salt  content  of  the  bfood  of  fr<  ^h  and  salt  water  fi-^hcs  was  madi' 
by  Quinton  (p.  95).  A  considerably  higher  percentage  was  indicated  for  the  marine 
forms.  If  the  figures  of  Quinton  are  correct,  it  is  likewise  to  be  noted  that  the  per- 
centile of  chlorides  in  the  blood  is  several  tunes  as  great  as  in  the  flesh.  Of  course, 
the  osmotic  pres.sure  of  neither  is  entirely  dependent  upon  the  percentage  of  salts, 
but  may  depend  upon  organic  matters  in  solution,  its  was  found  in  the  aise  of  eiasnio- 
branch  blood.  Fredericq  (1904)  has  attempted  to  determine  the  osmotic  pressure  of 
the  solutions  contained  in  the  various  tissues  of  fishes  and  invertebrates,  partly  by 
extracting  the  soluble  ingredients  by  Iwiling,  partly  by  noting  the  changes  of  weiglit 
in  strips  of  tissue  sus()ended  in  solutions  of  varying  concentration.  Reasons  for 
doubting  the  value  of  the  latter  method  have  already  been  given  (p.  b4). 

Where  a  correlation  is  found  to  exist  between  tiie  osmotic  pressure  of  the  body 
fluids  of  an  animal  and  that  of  the  surrounding  water,  the  (juestion  arises,  IIow  is 
this  correlation  maintained    For  various  invertebrates,  it  seems  to  have  been  gen- 
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eraliy  held  (Frederioq,  Atwater Quinton,  Garrey)  that  th«  bouDding  menibrancd, 

or  Mniic  of  tlu'tii.  !in'  pi  iMK'nMi'  hctli  to  wiitvr  and  salts,  I^)tn/.7:i  and  Eiiri(}Uo>,  on 
the  other  hand,  from  i'xp<M  inH'nts  upon  the  i'xci««d  gut  of  Aj/Zi/Mut,  conchido  that,  in 
a  normal  conditiuiif  tbi.s  and  presumably  the  other  limiting  Murfacen  of  the  bodv  are 
only  Hemipermeable.  Thb  condition,  of  course,  would  be  sufficient  to  insure  an 
o-^motip  oi|iiiIil>riMni  WtwiMMi  the  or^^uiisni  and  if-  iMtvironnirnf.  Kiiuivih'iico  in  tlie 
pro|>()rtions  of  tlie  various  saline  in<rredient.s  is  nmintained,  accortlinff  to  these  writers, 
on  the  one  baud  through  the  proeess  of  (nutritive)  ahHorption,  oi-eurring  chiefly  in 
the  duct«  of  the  digestive  gland;  on  the  other  through  the  organa  of  excretion. 

For  tho  clasniithranclis,  a  pennoahility  to  water  seems  to  follow  from  the  facts 
above  stated.  An  unlimited  pi'rmeahility  to  salts  must,  on  the  other  hand,  lie 
excludeil,  if,  a-s  Hecms  proved,  the  suit  eonteut  of  the  blo«>d  is  so  far  Ijelow  that  of  sea 
water.  Whether  the  (gill  i)  membmnes  are  in  any  degree  permeable  to  salta  has  not 
been  iletermined  experimentally. 

In  the  case  of  tei«'osts,  it  does  not  .seem  to  have  Ix'en  jjenerjilly  appreciated  that 
there  i»  a  eertain  correlation  l>etween  the  inner  and  outer  fluids,  both  asJ  regards 
osmotic  pressure  and  salt  content;  and  certain  authors  have  been  free  to  state  that 
the  membranes  of  teleost  fishes  form  an  effective  Iwrrior  against  osmotic  ehanfres. 
Fredcricii  (as  quoted  above,  p.  Iimi)  makes  this  assertion  broadly;  while  (iarrey  says 
ot  J-'itnilidm  fu'teriKiit>i«:  "The  integument  and  gills  are  therefore  iujpermeable." 
Garrey  U  cautious  enough,  however,  not  to  postulate  an  absolute  Impermeability 
either  for  Fundvlw  or  for  teleosts  in  general. 


The  more  important  results  of  the  foregoing  experiment*  may  be  very  briefly 

summarized  as  follows: 

(1)  ("ertain  brackish  and  salt-water  tishes  were  unable  to  survive  even  a  jjradnal 
transfer  to  pure  fresh ^water,  though  enduring  an  abrupt  transfer  to  water  of  a  very 
low  d^ree  of  salinity.  Thus  fresh  water,  as  such,  proved  fatal  to  theee  ii«hes,  the 
degree  of  abruptness  of  the  chan;.'{'  Iteinj;  of  secondary  inii)ortnnce. 

(2)  Considemble  changes  of  weij;:ht  were  found  to  residt,  in  many  cases,  from 
changes  in  the  salinity  (heuce  the  osmotic  pressure)  of  the  surrounding  medium. 

(3)  Considerable  changes  in  the  salt  (chlorine)  content  of  the  body  were  llkewiM 
found  to  rc-iuU.  in  many  oases,  from  changes  in  the  salinity  of  the  water. 

(4)  (.'aieful  control  e.vperimetits  excluded  the  iM)ssibility  that  the  water  or  salts 
entei%d  or  passed  froui  the  body  through  the  ulimentary  canal,  leaving  as  the  only 
probable  alternative  an  OMnotic  exchange  through  one  or  more  of  the  limiting 
membmnes. 

(.'>)  In  certain  fishes,  at  least,  it  was  found  that  the  membranes  chiefly  concerned 
in  .such  exchanges  were  tho.sc  of  the  gills. 

Accordingly,  wo  can  not  conclude  from  the  absence  of  osmotic  equilibrium 

In-tween  the  fish  and  its  environment  that  no  osmotic  interchanj;es  normally  occur. 
On  the  contrary,  abundant  experiments  seem  to  prove  that  l>oth  water  ami  .salts  may 
under  certain  conditions  be  tniti-niitti'd  in  either  direction  without  any  harm  result- 
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mi.''  to  the  Hsii.  Thcno  contlitioii'^  ncem  iiupotMible  to  state  in  ftdvanec  for  a  given 
cii^o.    Ill  gi'iivrul  We  may  nay  that: 

(1)  Meastirahle  changeti  in  weiufht  rcMult  only  from  considerable  vhanges  in  the 
density  of  the  ■^urnuuulinjj  water,  liiit — 

(2)  Not  all  such  iihaiijjfej*  of  density  suflicc  to  produce  chancres  of  weijjht,  even 
when  the  ticih  i^  transferred  to  a  medium  which  is  Icnown  to  be  strongly  hypertonic 
or  hypotonic  to  its  own  body  fluids. 

C.)  ChariL'!'-^  in  the  silinity  of  the  water  OMiy  or  may  not  result  in  changes  intlie 
tialt  content  of  tbc  body. 

(4)  Ctianges  in  the  body  salt  I'ontent  may  or  may  not  be  accompanied  by 
changes  in  wei|?ht. 

(;>)  Neitlier  the  (  liiiii<>:es  ill  wei<rl)t  tior  in  salt  content  are  at  all  proportional  to 
the  changeci  in  the  density  of  the  external  medium. 

It  would  appear  that  there  is  normally  a  tendency  on  the  part  of  the  tish  to 
resist  osmotic  chanfjreH  and  to  maintain  the  fluids  of  the  l>oily  ut  a  definite  defpree  of 

coiici  iitniti m.  I'mlt  r  varioii- coiHiitioiH.  h()\ve\'er.  thi<  n'^i-taiue  is  overcome  and 
a  certain  dej^ree  uf  permeability  is  established.  This  is  genendly  a  ditTcrential  pcr- 
meabtltty,  rcxultingr  in  osmosts  and  consequent  elttnges  of  weight.  In  such  cases, 
however,  the  tneniltnines  are  not  strictly  semipermeable,  hut  transmit  sitlts  in  8ome 
measure.  Imit'ed.  it  would  -iri'iii  tlint  :it  times  the  |)enneal»ilit y  is  iiuliM  rimiimle,  in 
which  ca.se  the  miiti^  may  ditliise  freely,  but  no  changes)  in  weight  occur.  Tbe»e  vari- 
ous ehanges  rantinne  until  a  new  level  of  stability  is  eAtabliHhod.  after  which  the 
normal  resistin;^  |>'>^^*'i' of  the  fish  reasserts  itself  am!  im  furtlD  r  alteration  occurs 
so  lonj;  as  tin-  mnlium  is  constant,  ("omplcte  osmotic  i'i|iiilil»riiiiu  iM'tween  tlie  li'^li 
and  the  water  is  probably  never  attained  except  in  waters  having  roughly  a  medium 
degree  of  salinity.  The  osmotic  prc)«)<iure  of  the  ^'internal  medium"  flnctoates 
within  a  much  narrower  ranjje  than  that  of  thi'    >  \tt mal  medium." 

'I'lie  forei^oinj,' rMiicIiivioiiMii-i'  intnuU  ii  to  iipply  uniy  to  iioi-mal  ti>tnv-.  It  seem-^ 
certain  that  the  enfeelilenteiit  of  the  lisli  may  result  in  uii  increased  permeability  of 
the  membranes,  which  in  turn  would  doubtless  result  in  a  further  enfeeblement  of 
the  fish.  The  death  of  those  fishes  which  can  not  withstand  transfer  to  a  medium 
very  ditTiTcnt  from  that  to  which  they  are  accustomed  is  thus  j)robnl»!y  in  part  n 
cause  and  in  part  an  effect  of  these  changes.  Death  is  ai-companied  (perhaps  in  some 
cases  caused)  by  a  giving  way  in  the  power  to  resiat  an  abnormal  degree  of  osmotic 
exchange.  The  body  Im'coiih's  wnter-soaked  (if  ill  fresh  water),  or  deliydrated  (if  in 
salt).  The  ditreiem-e  Ix-twcon  the  more  hiinly  and  the  more  delicate  species  in  this 
regard  seems  to  lii-  ijartly  in  the  resisting  jiowi-r  tif  the  limiting  membnuies  (chiefly 
those  of  the  gills);  partly,  also,  in  internjil  differences,  such  as  comporition  of  blood, 
etc.,  which  detettniue  whether  a  given  influx  or  efflux  of  water  or  salts  shall  prove 
fatal. 

The  actual  c&usc  of  death  following  a  change  in  th(>  .siliuitx  ot'  th(>  water  .>eem«i 
to  differ  in  different  cases.  With  those  fi>4hes  which  sumimb  rapidly  with  but  a 
slight  i-hange  of  weight  (e.  g..  up.  experiments  •!'.>  71).  it  is  unlikelv  that  any 
appreciable  alteration  occurs  in  the  tissues  at  larjrc.  Such  chanu'c-^  are  ])robalily  <'on- 
tined  to  the  blcHMl,  perhaps,  us  lk>rt  held,  to  that  in  tlie  gill  capillaries.  In  those 
cases,  on  the  contrary,  where  the  fatal  effects  are  not  manifested  for  some  days,  it 
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8eeim  likely  that  the  manner  of  death  in  different.  In  the  case  of  J*^.  heteroditus  it 
was  found  in  niMt  inatanoes  that  the  endosmode  flow  of  water  had  eeaaed,  and  that 
a  decrease  in  weight  had  onsued  within  ono  t)r  two  day*  aft^^r  transfer  to  frosh  water. 
On  the  other  hand,  it  will  l)e  reuioiuUued  that  Hshes  of  this  sim-ies  commonly  did 
not  die  for  a  considerable  number  of  days,  while  many  survived  for  a  week  and  some 
even  for  several  weelu.  Again^  it  will  be  recalled  tint  the  fatal  effects  of  fresh 
water  upon  this  and  sonic  othor  sp«'cies  were  nullitied  by  tho  admixture  of  a  vety 
small  pcrconta}''''  f'f  '^"l'  water.  Analyses  showed  tliat  in  this  latter  case  there  was 
little  or  no  decrease  in  the  salt  content  of  the  body.  A  rough  approximation  was 
pointed  out  (p.  96)  between  the  percentage  of  salts  in .  this  faintly  saline  water  and 
that  in  the  tishes  themselves.  All  of  these  facts  point  to  the  conclusion  that  one 
factor  in  the  death  of  salt-water  Hshes  in  fresh  water  is  the  extraction  from  their 
tissues  of  an  amount  of  »alts  sutfieient  to  reduce  the  percenta^*  below  a  certain 
necessary  minimum. 

If  the  que-stion  lie  asked.  Why  are  not  fresh-water  fishes  thus  affected  in  their 
own  medium?  it  i.s  re[)lied  that  their  membranes  have  been  adapted  to  re>istin<r  such 
an  extraction  of  -salts,  it  is  jwrhaps  also  true  that  the  irreducible  mininanu  of  .salts 
in  these  species  is  lower  than  in  the  case  of  salt-water  ones.  In  any  case  the  per- 
oentjijre  actually  present  is,  on  the  average,  less. 

Whethor  or  not  sjilt  water  ever  has  a  toxic  effect,  in  the  narrower  sense,  upon 
fresh-water  tishes  can  not  be  stated  dehnitely.  liert  denied  that  such  was  the  case, 
but,  as  already  stated,  he  is  not  entirely  consistent  in  his  positbn.  In  view  of  the 
fatal  etTects  upon  salt-water  tishes  of  some  of  the  individual  components  of  .sea  salt, 
when  taken  separately  (Loeb.  l!»oi);  Siedlecki,  1'.>U3).  it  sei>ms  (piite  possible  that  sea 
water  itself  may  act  as  a  poison  to  fresh-water  organi.sms,  inde|>endently  of  any 
osmotic  effects.  Indeed,  both  of  these  writers  have  shown  that  it  is  the  chemical 
nature  of  the  solutioas  used  rather  than  their  osmotic  pressures  which  determines, 
in  many  cases,  whether  they  shall  prove  fatal. 


SUPPLEMENTARY  NOTE. 

It  gives  me  great  pleasure  to  find  in  a  paper  by  Prof.  C.  W.  Greene  on  the 
physiology  of  the  chinook  salmon,  just  published,  that  certain  of  the  results  obtained 

by  him  lend  strong  support  to  the  views  upheld  in  the  preceding  pages.  Greene 
tinds  a  very  considenible  dirterence  between  the  osmotic  ])re.s.sure  of  IiIocmI  from 
salmon  taken  in  sea  water  and  of  that  from  tishes  taken  at  the  spawning  grounds 
for  upstream.  The  mean  values  for  J  given  by  Greene  are  —0.762°  and  — 0.6S8*^, 
respectively,  showing  a  decrease  of  17.8  per  cent  in  the  fresh-water  individuals. 
Greene  is  !iot  convinced,  however,  that  osmotic  changes  have  lM»en  responsil)|e  for 
this  decrease,  but  is  of  the  opinion  that  "the  absence  of  fooii  and  the  uuixutant 
metabolisms  occurring  during  the  eight  to  twelve  weeks*  sojourn  in  fresh  water  are 
to  be  considered  in  this  connection,  and  possibly  are  suflident  to  account  for  the 
diange"  (p.  455). 

Another  of  Greene's  resultj*  is  of  great  interest  to  me,  namely,  tliat  he  found 
bat  a  slight  reduction  (8.3  per  cent)  in  the  osmotic  pressure  of  the  blood  of  salmon 
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taken  in  faintly  saline  wiitor  nciir  tho  (Siu  mtnfMito)  river's  mouth.  (Trconc'-.  conclu- 
sion appears  tu  l>e  tiiat  the  slight  extent  of  Ihia  reductiun  wa^^  owing  to  the  »hort  time 
which  bad  elapsed  since  the  fishes  had  left  the  sea.  Unfortaiiatel.7  the  ien^h  of  this 
interval  in  not  stated.  According  to  Butter's  account,  the  first  steps  of  tlic  pnssage 
into  the  Sacramento  River  are  rather  }rra<lu!il,  the  ti-h  fallinpr  liuck  sDnicwluit  with 
each  ebb  tide.  My  own  experiuientti  -show  that  with  certain  tisiies,  at  lea£>t,  u  single 
dajr^s  flojonrn  in  fresh  water  is  sufficient  to  effect  a  considerable  reduction  in  the  salt 
content  of  the  body.  On  the  otiier  hand,  even  a  very  slight  degree  of  salinitj  was 
sufh'<'ient  to  prevent  tliis  chan;,'*'.  In  ftic  ah^em  c  of  furtlier  data  I  sui^i.'esf  tlie  same 
explanation  for  the  rei^ulU^  olilaiiied  ijy  (Jreene  with  the  brackish-water  .>>jtlnum. 
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OnSIHOBRARCHIATE  flOLLDSa  FRflU  BOWTEREY  BAY,  CAUFORIIUU  AUD 

viciiiin* 


This  paper  does  not  purport  to  be  a  oomplete  list  of  the  Doridddea  found  in 

Monterey  liay  and  vicinity,  but  prohnhly  includr-i  nil  of  the  cotnniotHT  forms  there 
represented.  It  is  bused  upon  collections  made  at  various  intervals  since  ISK^, 
mostly  in  the  inuuediate  vicinity  of  Pacific  Grove,  Cal.,  and  umch  of  the  manuscript 
has  been  lor  several  yean  in  practically  the  form  here  presented.  It  was  not 
deemed  desirable,  however,  to  publish  th<'  <lr-f  ri{)tions  of  some  of  the  rarer  forms 
until  the  acquisition  of  further  specimens  hud  niaile  p<jssible  more  extended  morpho- 
|p};ical  utudy.  Several  sfiecies  which  now  are  represented  by  but  a  single  individual 
in  the  collection  are  withheld  for  the  present. 

This  -fiifly  was  conductixl  at  the  Hopkins  Seaside  Ijaboratory,"  wliicb  is  situated 
on  the  southernmost  shore  of  Monterey  Bay,  about  12U  miles  south  of  San  Fi-auciwo. 
The  entrance  to  the  bay  is  about  20  milea  broad,  and  its  northern  and  eastern  shores 
present  an  almost  continuous  sandy  beadi,  broken  at  lon^,'  intervals  by  short  rocky 
stretches;  but  on  tlic  soutli.  from  Monterey  onward,  ttic  -lion'  liix'  is  niuch  more 
diversitied.  {granitic  clili's  rising  to  40  or  50  feet  above  the  sea  and  ollering  every 
variety  of  rocky  coves  and  sheltered  sand  beaches,  with  a  wealth  of  littoral  animal ' 
and  plant  life.  Point  Finos  forms  the  southern  headland  of  the  l>ay,  but  the  ^>neral 
character  of  the  coast  contiiuics  the  sninc  for  sever;il  miles  southward.  Beyond 
Cypres.s  Point  opens  another  and  nuuh  smaller  liuy,  Carmelo  iiay,  at  the  mouth 
of  the  Carmel  B^ver,  with  the  ruju'ged  and  prei  ipitoun  Fi^nt  Lobos  at  its  sonthem 
boundary.  The  most  of  the  forms  herein  described  were  collected  aloni^'-  the  soutliern 
shore  of  Monterey  Bay  and  the  iiei^^liborinj,'  coast  line  us  far  south  as  l\»int  Ix>bos 
and  are  mainly  from  the  tidal  zone,  though  some  dredging  has  been  done  also. 

The  general  systematic  arrangement  of  the  group  here  followed  Is  modified  from 
that  of  Prof.  K.  Ber<:li  as  given  in  his  System  der  Nudibranchiaten  Gasteropoden 
(Wiesbaden,  1882).  For  the  convenience  of  other  students  of  the  group  on  the  Bacifio 

•  Ur  rfncamt  Uiank*  arc  duf  to  the  dlKctamot  the  Uutkbm  KtmMtt  UitanMy,  fMCHion  iMklu  and  Ollbiil,  far 
the  bcWUet  aflbrdcd  mv  by  that  tnntitutlon  and  to  didv  unlhlllns  UaAy  thtetait  and  aBeoHiaccaMBt  to  atjr  wovk.  TIm 
genemiui  roop<-niii«ii  ut  Mr.  Timutby  Hopktm,  «f  Sui  WnmOMo,  Bada  poaibia  tha  OltialnttoB  cf  wuny  of  the  ipceiia 
Kprewniol  in  ihi«  |wpfr.  I  «ro  indebted  to  tiie  BnUfaamdaii  UMlttttUoii  tor  Um  aMigBBaat  of  a  taUa  to  tbo  Waplaa 
XooiofflealBUilon  durinKihi-  winter  ot  IMU-S,  whera  I  had  theTalnahlaamataiaiiyaf  aliidytof  aadoinaipailmaujral 
tte  McdiiarnuMan  lomia  with  thcoe  ot  the  tJialUonil*  coart.  Uj  siatefnl  MkaowMpMMi  M*  dua  llkowta  ll>  Piuftwui 
Oohtn  apd  Ma  aUa  aiaS. 


By  P.  H.  MacPARLAND. 
Auoeitte  Pn^ttaorefHisM^^  Leland  Sa»Jbrd  Jtmhr  IMpeniily. 
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coanty  the  characters  of  all  the  faniilifs  atul  suhfamilies  ha^'e  been  n^ven,  whether 
rf'prosontativos  of  thoin  hiivo  Jwpti  tukt-n  in  Moriterov  Hny  or  nM.  Id  ^^ov  oml  cu-tw 
the  jfoneric  clmrarU>rs  given  by  HiTgh  have  Iweii  slightly  nioditicil  in  uniiuportant 
pointfi  to  admit  fomut  belonj^ng  unmistakably  to  the  g^nu». 

For  the  identitieation  of  even  the  genera  to  which  many  of  the  nudihranobiate 
niolliiscu  beloii},'.  it  )•>  iieccosiiry  to  make  a  full  and  eareftil  di-v-ioetion.  Tlii^  has  lM*en 
done  in  eu«-h  (-a.s4>,  but  a  <-oniplete  morpliulogieul  description  of  the  foriUM  di.si-u.s.sed 
in  the  present  paper  has  not  been  attempted,  simply  an  abridged  account  of  the 
anatomy  suiEcient  for  their  ready  identilication  being  here  conti'nijjlated.  It  ha- 
Iwen  my  espet-ial  endeavor  to  secure  adeiiusile  colored  dra\vinj,'s  of  all  >.pfcics  not 
elsiewhere  no  illustrated,  rnforlunately.  with  the  exception  of  Alder  and  Hancock. 
TrincheN««  Vay«sidre,  and  a  few  others,  not  many  authors  have  published  such  illiiM- 
trations.  The  laekiM  the  moi-e  deplorable  on  account  uf  the  im]X)ssibility  of  preserv- 
ing the  beautiful  colors,  or  even  the  natural  form,  in  the  museum  specinn^ns. 

Tin-  following  tabulation  will  indicate  the  general  .systematic  relationship  of 
the  forms  discussed  in  the  present  paper.  With  the  exception  of  the  early  and 
fragmentary  i)apers  <if  (ioiild,  Coof)er,  aiul  Stearns,  and  sevenil  more  tliorough  om  - 
of  i^erirli.  the  Califoi'nia  opisthobranchiatc  MoIIum-h  arc  pnu  tically  unknown.  'rhi-« 
fjict  a«Tounts  for  the  large  pr«»|>ortion  of  new  species  found  i»y  me.  which  have  Ix'en 
described  in  a  brief  preliminary  paper  published  in  the  Proceedings  of  the  Biological 
Society  of  Washington  (vol.  xviii,  Feb.  under  the  title  IVi'limlnar}' 

Ac<"ount  of  the  Dorididic  of  Monterey  Hay,  < 'alit'ornia."  TIk'  types  of  these  ani 
deposited  in  the  I  niled  States  National  Museum,  and  cotypes  will  \>v  placed  in  the 
xoological  museum  of  Leland  Stanford  Junior  I'Oirersity  and  the  museum  of  the 
l^hiladelphia  Academy  of  Sciences;  also  in  the  anthor*s  collection. 

Order  OPI8THOBRANOHIATA. 

Sobonlor  Nt  nniiisNc  nnTA. 
Section  I><>kiihmi)k\. 

Finiily  A.  I>«Huin).t. 

Subfamily      1.  Bathydorifliiue. 
flubfaimily     II.  llvxabianchiiue. 
Subfaimily    III.  Archidoridinn-. 

1.  Art'hidoriH  niuntereyensiii  (Co  )|)cr). 

2.  Animdorifl  nohilid  ( MwPltrluiil ). 
Babfttnily    IV.  Diei-ixInri.lin.M 

'i.  I i'iri>  ln-athi  .MucFarlutxI. 

4.  RoatangB  imlchra  BbcFariand. 
Sabfamily     V.  Diaulalime. 

PianluUiraiidiegi>nni>  (Coiipvr). 

*>  .M<I:>;i  Miiiguinea  (Cooper) 
Subfamily     VI.  Cutlliniiiif. 

7.  Csdliim  maiipiiaU  MacFarlsnd. 

s.  <'a<llina  Havomsealata  MarFarlsnd. 
Hdliluiiiily  Ki'iUroilMriiliiuf. 
i»ubtaiiiil>  VIII.  l'laty'li>rii!iii;i'. 
BubfMuily    IX.  CbroaioUoridiiiie. 

9.  Chromodorh  portene  OockovU. 
SabfiMDily     X.  MUrairinie. 
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Order  OPISTdOBRANOHIATA— Continued. 
Suborder  NDDiauxcBUTA— Continued. 
Sactioa  DoHDOiDiA— Cbntinued. 
FuniljB.  DomammDM. 

10.  Duriopciia  fulva  MavFarlaud. 

FkinajG.  Phtuidiidjl 
Family  D.  PotvrKKiD  r. 

Babfunily    XI.  rulycerinii-. 

11.  Aegiree  allK>pun<-tatuH  MiicFiirland. 

12.  Laila  oh  k<'ri>IU  MacFarland. 

13.  Trionlui  c  arpenteri  (Bleams). 
H.  Trii>]ilin  iiiiictiUitu  MacFHrlaiul. 
16.  Triopba  gnmdk  MacFarland. 

16.  Fdyonm  «tra  MaeFarfamd. 
Sabfamilj  XII.  lioniodoridinje. 

17.  AcanthmloriH  huiUnii  Mai  l  arland. 
«                                                    18.  Acanthodoris  l>ruiint'a  MacFarland. 

19.  Anaila  padfica  MacFarland. 

20.  HopkUiria  niMoaa  lfiicEu>laiid. 

Family  V.  Corambih.k 
Family  F.  Dohimxid.v. 

OPISTHOBRANCHIATA. 
NUDlBRANGHIATiL 

DORIOOIDEA. 

OenUal  eoodnU  trianlie,  liver  completely  iadoaed  in  the  visceral  tnaas,  female  duet  biforoaled. 
Anal  apertaie  poatero-nnHlian,  ii|>on  the  donniB*  ■amnnxled  by  the  bEandiiai  roiette,  or  rarely 
between  the  peii-notmim  and  tbe  k*t)t. 

Family  A.  DORIDID^. 

Branchial  plamee  in  an  arc  or  circle  usually  joineil  together  at  their  bases,  usually  retractile  into 
a  common  cavity.   Rbinopbores  always  with  inrfoliate  clava«.    Pharyngeal  bulb  ne\'er  suctorial. 

Subfamily  I.  BATHTDOEIDIKffi. 

Body  (larife)  ahiiu!<-t  t<eiuin1n()iilar,  siiil,  ]>allial  iiiaiv>»  m'anrly  any;  tenUwles  rather  lar]^,  eonie- 
what  flattened,  acuminate;  linim  liiul  phimeH  many  (H),  cntin-iy  rn-parate.  DOIUetrMlUe;  the  foot 
wide.  Pharyngeal  bulb  very  larx*?,  Hiniilar  t^i  that  of  the  Trituuiadx;;  lalaal  armature  none;  mandibles 
largt%  flattened,  maaticatory  margin  lonooth.  Median  tooth  of  radula  somewhat  compressed;  Uteral 
teeth  nmieroaa,  booiked,  edentnlete.  Henn^ilumdite  glud  aepawte  from  the  liver;  iienia  onenned. 

SnUunilj  II  EElAI^kBOSIME. 

B<Kly  I  large  I  f>oft,  (fattened,  elongate  oval;  dorsum  smooth;  pallia!  tiiari;in  wide,  iindti|atiDg,  ita 
>   mazKin  thin,  undulating;  tentacles  latge,  foliaoeous,  their  margins  fluted;  branchiw  of  man/  (6-8) 
separate  arborescent  plumes,-  retractile  tnto  separate  cavttke;  the  foot  iride.  Labial  armatars  very 
Htrimg.  on  eat^h  sidi-  a  tliir  k  htinella  ma<lf  up  of  \ .  ry  niinote  bookfl.  Bliachia of  ladola  naked;  lateral 
teeth  numerous,  hooked,  edentulato.    IVnin  very  hm^',  imanued. 

Subfamily  Ul.  AECHIDORIDraiE. 

Body  not  bard,  somewhat  depressed,  the  dorsom  tuberculate  or  granulate,  pallial  margin  not 
aamnr;  tentMslea  mail;  branchial  plnmea  almoat  always  tripinnate  or  quadripinnate;  the  foot  wide. 
Labial  annetofe  none.  Rhachk  ot  ladola  naked;  plenna  mnlttdentate,  teeth  hooked.  Penis  osaally 

B.B.r.naB-a 
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otaw  L  aacimwaai  iwgk. 


JloriibUWl. 


ilrcMdMi  Btrth.  Mnliu'nloftodw  Uatenneliuaiwi  (teaper,  RdKn  la  Aichipel  der  rMUpplan.  n.  Bd.  ni).  B.  XIV, 
un:  p.  «I6.  .Hiipplonwnt-Hcft  1,  imii  Pb «:  K.  XVIII.  tM,  pi.  MM.  KvdlbnuM^l*  OatUntod  MoUum  of  Uw 
Moith  FMlfle  OccM,  L  Proc.  A«MI.  MM.  SeL  rUte.,  nmi  p.  m  Report  on  die  NiMMbtuehita,  ClwllMHW 
Kapocia,  Zootomy.  X.  im,  p.  M.  flrMeB4«rllBdibnuiebtat«iOMteropod«n.  p.  100.  im.  DtoOpiaUMrtMUMlilcn 
{UbtOnm  ExtKcittion).  Bull.  Ma«.  Coup.  Zool..  XXV.  mi.  10.  p.  }f>- 

Body  oot  luurd,  gubdgprnmBH,  noteqm  gimnnlar  or  tubercular;  tentiKlee  short,  tliick,  with  external 
longitndinBl  flulnu;  bianchul  plnmen  not  nnmeroaa^  3-4  pinnate;  the  foot  wide,  its  antarior  HUUfgin 
Milii  iiK  iull^  Mtl'  iitfli.  Labial  ariii;iii:n  noiip.   Rhaehii  of  radnla  naked,  plenm  moltldeotate,  tetkb 

hiKtkeil.    I'uu it*  unarmed.    \';tL-i!i;i  uiiariii*-«l. 


ArthUhrit  wmOtrrtrMU.  Beivfa.  Stat  Onlen.,  B.  XIV.  vm,  p.  «SL  KmUkr.  Moll.  Karth  Fkc  Ocmb,  Pns.  Ae.  MM.  Sd, 
FMlik,  isn.  p.  107.  8p«.d«rNadnir.CM.,p.in,lML— llMriHkHid,IMiBlnH7AeaoiiBlof  ttoDa^^ 
Moaieny  Bv.       Bkil.  Soe.  WMUnataa.  XVUI.  Folmujr  %  im,  v-  tl, 

RmIv  «'lonpjti-,  clliiilicul,  hut  >li>;htly  iK-iiri-^MNl,  the  i  ii<i>  in  arly  4'.|iuilly  rmiiiili  il,  i!i'i>iiiii 
what  an-hed.  Doreum  not  lianl,  t-vorywliiTf  cUwifly  mt  uitii  low  ouniial  (ubenulcv,  in  al(Y>holic 
•pedmens  somewhat  romuled.  The  lar};(><it  of  th««e  are  a>>out  1  mm.  in  diameter  and  between  them 
aresnialleroneeof  varyioKsise.  Mantle vd]^  thick,  extendini;  every wht'rt>lw>yoncl  the  foot  cxf-fpt  over 
the  tip  of  the  tail  when  the  animal  is  crawling.  General  (;n*uti<l  color  (pi.  xxiii,  fit;.  4)  li^'iit  yolluw, 
tiavin^  a  WiiHty  uppearanoe,  due  to  extremely  minut«  lirowii,  ^re^niah  brown,  or  lila<  k  ■lot?'  thickly 
sprinkled  uver  tlie  dorsum  everywhere.  Larger  patches  of  the  same  color  are  acatteied  o>vr  the  dor- 
mm,  principally  over  the  meduin  portion,  upon  aa  well  as  between  the  tubercules^  and  more  tparinitly 
upon  111!'  hru!>  liial  i  luiiic-.  In  alcohol  the  yvllow  coloT  Is  lost,  bttt  the  dark  Uotcbeaton  toadark 
blu«  Hhade  ami  la^t  lor  i<oiiie  time. 

Length  up  to  50  mm.,  width  25  mm.,  heiicht  12  mm. 

Foot  sini»>th.  <-loii}nite,  elltptica),  li^rht  yellow,  the  anterior  maisla  bilaliiate,  the  upper  Up  modi 

thicker  aii'l  wider  than  the  lower,  im  nietlian  iiolch. 

Ileail  iticouHptcuoiU),  iiumlh  niiihII.  a  vertical  i^lit,  the  Hides  continued  into  the  flhort,  blunt,  fold-lilee 
tentadea  which  are  auriculate  with  a  clearly  marked  external  groove  (pL  xviii,  flg.5).  Rhinophores 
etoat,  retractile  Into  conapiciioitt  iheatba,  the  margins  of  wbidi  bear  iirsgalar  tubnmlea  similar  to 
th<  >M>  of  the  general  doiwii  surface.  Stalk  coiikal,  the  davoa  aQgfatiy  dilated,  conical,  perfoliate,  with 
24-30  leavea  on  each  aide. 

Bmnchial  plnmes  7.  hu)^  epreading,  3-4  pinnate,  yeHowish,  sprinkled  with  minnte  hrown  or 
black  "iiMt.M  nivinj:  theni  a  dn^ty  njipearniue,  ™i-ii>iionally  with  larirer  patches  of  the  sanie  culor. 
IWply  retntrtile  within  a  pmiiiiiu'iit  ^l|n■atll  with  tula-rculatc  iiiar|!iii.  The  pinnies  arc  arraiiired  in  a 
U->ha|KN|  an-  around  the  anal  |)apilla,  w  hit  h  i>  tnucately  conical  and  often  tipinnl  w  ith  the  lirown  or 
black  color  of  the  npots  of  the  dorbum.  Kenal  pore  near  the  base  of  the  anal  papilla  and  slightly  in 
advance  on  the  right  f>ide. 

I'l  1  i.'lanii>  sniull.  tliii.,  the  anti  iii ir  i 'lie  rtiiiinicntiiry^  the  iMisterinr  one  liehind  ainl  in  contact 

with  the  central  nervouH  tiyHtvni,  narntw,  ribbon-like,  with  lobulatc  iiiargiM,  about  2  mui.  long  by  0.5 
mm.  wide. 

Pharyngeal  biilh  (»trr>ntr,  rtinind,  itj-  len^rtli  alx.nt  "1  nun.;  hreailth  and  heijrlit,  4  mm.;  the  raduia 
sheath  projecting  behind  and  lKd«»w  foralwut  1'  mm.  ana  nmndetl  j>n»cect<.  Lipdittk  roundetl,  cuveretl 
with  a  thick,  colorless  cntide. 

"The  very  friiLTiiciiliiry  ili-rnpilmi  ..t  r,Ki|nir  1»  »«  fiilloMii.  ■■  I'lilc  yi-Ilowlsh,  wiih  wattcnil  bliu-k  »fK>t«  inr  entirely 
bn.wn  ■  iimnt!.'  r.muli  luU  rc  ulnK-,  i»r  m-Hrly  «miN<(li.  <lnr«il  li  ninck-«  koal>-iiluipvr1,  liranclilHl  rM\i«  Itipinnate,  short.  In 
eight  .livi-..  1.-  liiriiiiiij;  n  i  n is>  !i  hhapinl  <'x|>iiii.«iiiii  oti  (he  |i<"U-rior  third  of  ttiu  cloninii.  Kimt  i-xiwtulvd  into  a  broad, 
thill  iiii»ri.'iti  n-  « l.li-  111*  Uif  iiumiltt.  I.rt'iiKtli,  'i  iri<  hi>;  lirt-mllh.  1  ini-h:  hfixht.  thrw-foiirtli'.  Iiirh;  form,  elongated  oval, 
in  ti  ti.  11)  fjithctiiH  111  Motilerer  Bii}-.  ulln-riiiK  to  frutrnietitK  i  f  mmlstone;  oiilv  •.!  i.l>(ninf<]  in  September."  The 
►p.-.  inn  II- -tmiifil  h>  HitkIi  ucrc  tnken  nt  sitkn,  .VlHfkii.  hihI  win-  --riit  to  lilm  in  ii  <1ric<l  I'niKliUon.  Ftom  a  Mndy  ot 
thi>  iniUi  rial  li>'  iMiKiii-  iK  nmnlrrrtifnrit  to  hl«  Keriiin  Arrliiilui  it  ami  guo  Kt-ntTuI  iiic'M.Mirriii<'n(ii  ol  tlM  bOdjT  (dVOnlKll) 
and  the  cbaracterliUc*  ol  the  ladala.  Funher  Uian  thli  no  nudjr  ol  the  upeclei  bM  been  iimu1«. 


1.  Archidoris  montereyensia  (Cooper). 


[Fl.  xxni.  flg.  4;  pi.  xviii,  fl^pL  l-A.] 
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Radala  oolorien,  broad  and  flhort,  ahoat  4  mm.  long  by  3.6  mm.  in  width,  deeply  grooved,  the 

tectli  in  ;iS  rows,  tin-  liv«t  li  iiiiinatnre.  Rhacliis  very  narrow,  nakt><1.  TMciini' :iiii!tiilciitat^  with  42-49 
Mri'iiijly  h("ik<-«l,  iiiiii|ire!*K.*d  teeth.  The  outer  face  of  the  pleural  ttfili  i-onvex,  tlif  inner  coni-ave, 
th<>  sliiift  lH-ariu);a  hi r^re  triangular,  wing-like  expansion  on  ithi  inner  nmryiii,  its  upper  etlj^e  thick- 
ened, U>«  inner  thin.  Numerous  fln«,  ridge>lik«  atriationa  diverge  from  the  inner  maigin  of  the  ahaft 
an4l  ]»tm  out  into  the  winjr  throughont  ita  whole  extent,  bdnf;  es|iec-ially  prominent  in  the  lower  half 
I  pl.  XVIII,  fijr-  I.  Teelh  inrri>Bi<in^  in  j-ize  gradually  fniin  within  cnuwarii  (  pi.  xviii,  (i^f.  2  \,  the  outers 
muet  ones  decreasing  rather  rapidly,  tlie  g^nvral  abape  beiug  retained  (pl.  xviii,  lag.  1).  Length  of 
ahaft  of  innennoat  tseth  0.114  nun.;  leogth  of  hook  (perpendicolar  to  loogeat  axia  of  abaft)  <K€64  mm. 
I^n^h  oi  shaft  of  kugeat  teeth  of  middle  portion  of  row,  about  0.240  mm.;  length  of  hook  of  aame, 
0.150  mm. 

Salivary KliuidH  Iuiik.  wbitii«h,  riblxm-Hke.  a)M>ut2rom.hidiameter,inlength  10-12 mm., extending 
Rtraifiht  Im-kward  tothecardiac  ( posterior )  end  of  tbestomaeh.  Stomach  in  antero-median  cleftof  the 
liver,  larye,  saceular,  its  eanliai*  end  ImsIow  and  p<i«terior,  its  pyloric  end  on  left  anteriorside  of  the  visceral 
laaasi,  the  inleotiiie  I'lirviiiK  upward  itnd  to  the  r'mht  altinK  the  iip|HT  uiiti-riur  iNinlt-r  of  the  stomach, 
tbenoe  backward  in  a  deep  groove  in  the  dunwl  tturface  of  the  liver  to  the  auuti.  U  is  a  slender,  tbin- 
walled  tobe  about  1  mm.  in  avenge  diameter  and  25  mm.  long. 

Liver  covere<l  I'vcrywhere  hy  the  ljfriiiai'hn«litr  trlaml.  tai'i  ri:!,.'  [MiAtoriorly  and  njiindiil,  in  front 
divided  into  two  laxgu  lateral  lohes  hy  a  liroa<l  mediun  cleft  ut  rupieti  by  the  stomach.  The  left  lol>e 
ia  rounded,  the  right witli  anterior  and  lateral  flattenitl  areas  cause<l  by  presoureof  theanterior  genital 
mass.  Bile  cyrt  large,  eloit^ated,  cylindrical,  4  nun.  Ioiik  hy  2  mm.  in  diameter,  opening  into  the 
stomach  close  tu  its  cardiac  end  and  entirely  concealed  hy  that  or^mn,  l>ehind  and  below  which  it  Ilea. 

Heriiiaphro^lite  (jrlarnl,  closely  coverinti  the  whole  curfwe  of  the  liver,  yellowish.  The  hermaphro- 
ditic duct  riaea  from  the  anterior  end  of  the  right  lobe  ol  the  viaoeral  mass  with  a  diameter  of  0.3  mm. 
and  is  very  short,  dilating  at  1  mm.  length  into  the  whitish  ampulla.  The  ampulla  paasea  forward  in 
a  Hinuoiif'  coiirsi  .  with  an  avenijrt'  iliatiicter  of  1  inm.,  tn  tbi'  aiitcrinr  end  of  the  genital  nia-f,  where 
it  ia  clotiely  louiied  into  a  coil  and  divides  into  the  vas  dcfen-iit'  Hint  the  oviduct.  Its  total  lenirth  is 
about  M  mm.,  with  an  average  diameter  of  1  mm. 

The  anterior  genital  niaaa  ia  laqje^  plano-convex  in  form,  its  flattened  side  dor»*o-|io«iterior,  nearly 
cirY:ular  in  outline,  it»  diameter  almnt  11  mm.,  the  convex  surface  directed  outward  nn<l  downward. 
The  ventral  and  |Hieierior  maociiiH  an;  sharp,  the  anterior  and  dorsal  ones  rounded  and  (H-cupied  by 
the  coils  oi  the  bvrmaphroditic  ampulla  and  vaa  deierena,  and  the  aperautotheca,  respectively. 

The  everted  glans  penis  is  oonical,  nnanned,  long  and  rather  alender,  abont  7  mm.  long  hy  1  mm. 
in  diameter  at  the  liitM-.  the  tip  hltint  and  (latr.  lu  '!.  recurved  upward  and  Uickward.  The  pnepntiuin 
is  conical  and  thick,  about  mm.  long.  The  muttcular  vas  deferens  arising  front  it,  descrihinga  number 
of  diMBljr  coiled  loops,  paaies  along  the  anterior  extenial  maistn  of  the  genital  roam  to  Iti  oi%fai  m  a 
branch  of  the  lierinaphrfMltiic  aniftulla  with  no  tnu-e  of  a  pntstate  fcland  Hlon^r  its  course.  Total  length 
of  vas  deferens  when  slrai^fhteneil  out  alniut  'J»^',V)  luin.,  iie  average  diameter  0.5  mm. 

The  vaginal  u|>ening  is  situateil  ii:nnetliat«ly  behind  the  penis,  above  the  duct  of  the  iiidamental 
gland,  ita  duct  alender,  0.5  mm.  wl«le,  ci lursing  obliquely  upward  to  the  posterior  end  of  the  sperm ato- 
theca  and  opening  into  it  after  a  sliglitly  rinnous  course  of  about  1  mm.  (pl.  xvtii,  fig.  4,  iW. ).  The 
H|KTniat' itlii-i  a  ,|»1.  win,  f^.  4,  n/i.tli.  i  is  s])lierical,  lliin-walle<l,  ahnnt  o  nun.  in  iliaineter.  l\  intr<in  tiie 
upi^ier  margin  of  the  genital  mass  and  concealing  the  spermatacyst  and  its  duct,  which  lie  iuinmliately 
outride  and  beknr  it  It  noeivea  at  ita  posterior  end  the  very  abort  oomoKm  duet  <rf  (he  spermatocyst 

aiirl  tlievairina.  The  si>erinatncyBt  fpl.  tviii,  fip.  4,  */).r.)  is  elonRate,  pear-Hhap«'<l,  its  length  3  mm.,  ita 
diaiuctcr  l.r>  nun.,  pinkish  in  (xilur,  it.s  duct  as  longa.s  the  cyst,  with  a  dianieterof  ().:{ inin.  and  coursit^ 
backwartl  under  the  siMrmatotheca  on  the  upper  outer  convex  face  i>f  the  genital  mass  t^i  unite  with 
..tlie  very  delicate  uterine  duct.  The  latter  duct  (pl.  xviu,  fig.  4,  u.d.)  0.2  mm.  long  by  0.1  mm.  in 
diameter,  runs  forward  and  paaMa  into  the  nidamental  gland  close  to  the  ovidnct 

The  nida:nr:ital  mi  l  iil^iimin  glands  form  the  greatest  |M>rtiiiii  <if  tlx-  anterior  genital  nciss  and 
conaist  of  a  peripheral  mure  tranalncent  portion  made  up  of  closi-ly  coiled  tubules  inclosing  a  denser, 
more  centrally  plaeed  white  part,  the  other  relatione  of  the  glanda  as'  usual  in  the  genua. 

The  s|>e<"iefi  wliicli  is  here  identifie*!  with  ,4.  hchIiti  <ii-u!>i.'  i  C'oojM'r)  is  c(ini]i«rative1y  common 
in  Monterey  liay,  uceurring  in  nxrky  tide  jkmiIs  at  nearly  all  seasons  of  the  year.  It  is  especially 
abandaut  cm  the  piles  of  (be  wbaif  at  Mooteray,  where  It  ia  found  in  coupaay  with  the  tonn  nest 


116 


BULLKTIN   <)K  THK   HI  KKAU  OK  FISHKRUIS. 


deacribed  and  with  which  it  might  be  reaulily  oouiuited  at  ttnst  aight.  .1.  monUrtytntU,  however,  doe* 
not  attidn  one-half  the  iriie  of  the  latter,  the  dbtrihatkm  of  the  dark  spotK  upon  the  domm  to  markedly 

(liffrn  iit.  ;uhl  the  tciitiiclcw  arc  altivfthiT  unlikr,  Ih'Uiu  in  .1.  )ii'iutrrt'iir,,„i.*  Hattenol  and  aurii'ulate, 
with  au  ext«nial  griHtvc*,  whili-  in  Aiunodon*  wAnlii  tlu'y  are  elongate  and  digitiform.    An  ezamina- 
tioo  of  the  internal  anatomy  reveala  very  important  pointa  of  diSerenoe,  notaUy  the  ■beenwi  of  A 
prostata  gland  in  thtfl  aperiea,  while  in  Animdam  nabUit  A  very  laiKa  ptoitalk  to  pwwini 
A  specimen  deposited  in  U.  8.  National  Hoaaam  (no.  IS1S85). 


JMmtorit  Bctgh,  Ms  OiiiMholmBehlan  <lcr  MnnilDnc  Pkrts.  FkmM  Chnmth.  Hsft  I,  MS,  pw  MM. 
MuaterHwx  MnrF1allaad.at>.  c-ll..  p.  ;tM. 

Form  of  body,  tentacles  and  brancbiie  as  in  AnAidori*.  lAXTga  pratate  gbnd  present.  Vagina 
and  pento  unarmed. 

In  my  preliminary  pn|nT  ii|Hin  the  Doridid;!-  of  M.intt-n-y  liiiy.  u  lu-w  ifi-nu.",  Monlrrrinn,  wa?  pro- 
pfjsed  for  tlie  rect-ption  of  u  ^]M-fifs  which  differed  strikingly  fnuii  ihe  other  genera  of  the  Archidori- 
'  dinw.  My  de»<€ription  uf  this  form  wa><  written  fal  1894  practically  as  It  appealed  in  1905  in  the  paper 
cited  above,  and  inadvertently,  in  revising  the  nuntucript,  the  important  pap*>r  nf  Ik-rgh  (1896)  open 
the  Opisthobranohfl  of  Chile  in  the  Plate  collection  wan  overlooked.  A  new  geniiM,  Animdorit,  wMi 
which  Moulrreina  is  practically  iilentical,  in  dm;ril>e<l  iti  tlii-"<  [miiht  l>y  llergh.  The  nliglit  difference 
of  long  cylindrical  tentacles  in  tlie  Monterey  form  is  hardly  sufficient  to  warrant  its  retention  as  a 
dtotioet  genua,  and  MotdeitiM  mmt  therefore  be  retarded  as  a  aynonym.  To  the  geona  Anituimk 
has  a^nigned  the  following  ^-hs  ;tll  fn^n  Chile:  ( 1 )  .\n.  ii'iniinoliiln  (d'Orbigny).  (2)  An. 
variolain  (il'Orbigtiy).    (.'{)  .Ir*.  uuinwirntn  llcorh.    (4)  .In.  leM-tlitUi  lU-rgh. 

To  this  list  is  here  aiide^l  Uie  following  .Monterey  form,  which  i.o  di.^'tinet  from  thWB.  TbegMMI 
thus  far  appeals  U>  be  limited  to  the  huafic  coast  of  North  and  South  America. 

S.  Aaiaodoiia  boWUb  (HBelkrtand). 
[fi.  .XVIII.  Ufa.  a-u:  pi.  xzn.  agi.  t  and X.] 

Mvnt'rrinii  n'l/nlir  Mni  FnrlHii"),  <i[>.  clt,.  p.  3H, 

Body  very  l:kn;<-,  plump,  archi><I,  btttllttledepressed,  sloping  abruptly  in  front  (pi.  .xxii,  (Ig.  I),  less 
aobehiii'l.  iiroinl,  i-li iiiL'ute.  elliptical  in  outline,  the  entU  nearly  e«)ually  nmnde*!.  <fciier.il  ground 
color  a  rich  orange  yellow,  varying  to  light^ellow  in  some  specimens  (pi,  xxii,  figs.  1,2).  Dorsum 
thickly  toberaitote,  the  tubercles  slightly  inflated  at  the  enter  end,  giving  them  a  knob-lllie  appearance. 

The  largest  tiiU'rcIew  are  1.5  mm.  in  diMineliT  hy  1?  nun  in  height,  decrHa.finjr  in  size  as  the  inantU- 
margin  i«  approached,  lietween  the  Urge  tulierclef  Minallcr  om-s  are  everywhere  closely  set.  IX>n<um 
nKrttle<I  everywhere  between  tite  tobercles  with  irreguUr  blotches  of  «lark  brown  or  black.  The  total 
amount  of  thto  mottling  may  vary  within  wide  limita»  gome  individiuln  being  quite  light  yellow 
wliito  others  are  very  dark  (pi.  xxii,  fig.  2).  Branchial  plimies  pinkish,  tipiied  with  wUlsu 
Length  up  to  20  oni.,  wiiltli  to  il  im  .  uml  ln-ii;lit  tip  to  3  cm. 

liantle  everywhere  projecting  far  lieyoud  the  foot  save  behind,  where  the  tip  of  the  tail  protrudes 
lor  varying  lengttw.  ffides  of  tiody  not  liigh,  smooth,  tight  ydlow. 

Foot  broad,  smooth,  Hgfat  yellow  in  color,  ahniptly  rounded  in  front,  more  gradually  so  behind, 
itM  anterior  margin  bilafaiatA  with  a  slight  median  notch. 

Mouth  relatively  small,  lipe  tle-^hy,  the  oral  tentacles  digitifomi,  blontly  conical,  6  nun.  long, 
directed  forward  and  carved  oatwaid  toward  the  tips  (pi.  xviii,  fig.  6). 

Rhinophores  stont,  the  stalk  conical,  the  ctoTua  peifoltote  with  about  24  leaves,  <le«  ply  retrartile 
within  liiw  sheatlif,  the  mai^gins of  which  are  tulMTc!i!iit<', 

Branchittl  plumeH  6,  large,  ^Mrea<ling,  tri-  and  quadripiunate,  when  fully  extender]  covering  the 
whole  of  the  posterior  dorsum.  A  thin  membrane-like  expandon  joins  the  bases  of  the  plunua. 

Anal  |iapilla  largi%  cylindnn'onical,  hlunt,  ocrufiying  the  center  of  the  circle  of  hmnchiH?. 

Renal  {>upilla  mnall,  at  right  and  in  fnmt  nf  anal  |>apilta,  between  the  \>UfV!<  of  the  lirct  and  second 
anterior  phim^f)  on  right  shlf. 

Blood  glands  in  two  distinct  iMrtioius  of  nearly  equal  siae,  both  flattened,  finely  lobulate,  and 
irttigalar  in  ontlinsb  The  anterior  gland  lies  in  boat  of  tlw  oeiebral  ganglia  npon  the  pharyngeal 
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hiiH),  !•<  o\!»!  in  ircncrHl  oiitliiif,  tlit>  \>r(i»<!er,  thirk»'r  iMirtinii  (!iri'<-tc<l  i>oft»TiorIy.  IjOnpth  about  5 
uiiu.,  wiillh  4  luiii.    Tin-  iK*»t*Ti<.>r  {{laixl  in  traiiMvem-ly  jilmvl  iiniiKiliaiely  Ijvhind  the  tvrebral  gan- 

SStending  on  the  right  over  »  part  of  the  anterior  ((enital  tuaxc.    I^ei^gth  5  mm.,  widtii  6  mm. 

Fbuyngcml  bulb  laiRe,  oonkal,  its  )«o«;th  about  10  mmu,  width  8  mm.,  aod  height  6  mm.,  the 
ladoia  mc  projoctiiiK  bdiind  end  below  tm  a  roanded  cylindrical  prooeeii  of  4  mm.  len^h.  Lip  disk 
5  mm.  in  liiaiiicltT,  mvereil  witli  u  Ihit  k  i  «.|iirh>f<  ciiticiila,  tin-  i  ih  iuiik  uu  iiiv<'rt<'<l  T-Hlianfti  rlrft. 

kadula  broad  aud  abort,  deeply  grooved,  colorless  or  nearly  »>,  the  rbachiti  very  narrow,  naked. 
Teeth  in  M  roue,  the  lest  S  beini;  immature.  Fleand  teeth  laise,  atroagly  hooiced,  B6  in  anterior 
VOWB^  60  it>  tlif  miiiillf  rnw!*,  and  ti'J  in  t(u"  poj-tfriiir  rowi'.  Tlic  ^'j'lU'nd  type  nf  the  pleural  to»*th  is 
much  tht*  .••aiiie  a-  in  .Vrchiduriw,  tin-  outer  latf  Ihmiik  more  i-ouvi-.\  than  the  inner.  The  outermort 
teeth  in(-reiu<ie  rapidly  in  nize  toward  the  centtT  oi  the  row  (pi.  xriii,  fig.  7),  the  abaft  and  hixik.  l>eing 
neariy  at  right  angles.  The  teeth  from  the  middle  portion  of  the  row  (pL  xviu,  QgB.  8  and  11)  iiave 
strongly  curved  hooks,  much  more  so  than  in  ArMihrU  monfervi/mn*  (cf.  pi.  xvin,  flg.  3),  while  the 
wiuji-like  exjiansion  alon^  the  inner  inarv'in  of  thf  ^.lla^t  it?  hut  sli^rhtly  dcvi'l<ii«  (l.  Tlie  innermost 
pleural  teeth  (pi.  xviii,  9-10)  deereauie  slightly  in  nitv,  poMiets  tttrong,  curve«i  bouku,  strongly 
convex  outer  and  concave  inner  and  dorsal  snrfsccs  of  the  shafts. 

8alivary  glands  long,  narrow,  hand-like,  |MM<ing  backwar*!  near  median  line  on  (l(K>r  of  the  fxxly 
cavity  l^eneath  the  (ftomacb,  with  a  total  lengtli  uf  I.^  mm.  and  a  width  of  2  mm.  at  anterior  end  and 
gndually  narrowing  posteriorly. 

Th»  thin>wall«d  ceaopliagus  leads  directly  backward  to  the  laige  S-shaped  stomach  lying  in  a 
broad  notch  in  the  anterior  end  of  the  liver,  its  cardiac  end  below  and  in  median  line.  The  organ 
curvei*  upward  and  to  tin- Ifft.  it."  pylori,  riiil  |  '.Mi:ji:t  l\  f  rwurd  to  the  right  Hide  into  the 

inti'gtine,  receiving  tlie  Itmad  bile  duet  on  the  jiotiterior  lower  furtucv  near  the  eardiae  end.  Liengtb, 
alwut  24  mm.,  greatei't  diameter  about  8  mm.,  these  dlmengiona  varying  with  the  degree  of  distension. 
The  intestine  is  a  stoat  tube  about  3  mm.  in  diameter  at  its  origin  from  the  pylorus,  curving  upward 
and  diagonally  Iwckward  from  left  to  right  in  front  of  the  stomach,  and  eoureing  backward  in  a  deep 
gnwve  on  the  clorsal  mirfM'e  of  the  vineeral  nuuw  at  the  right  of  the  me<liun  line  to  the  anal  impilla, 
in  tlie  center  of  tiie  ciivle  of  bnuichiw.  Total  length  atxMit  40  mm.,  its  inner  surface  longitudinally 
pHeate.  The  liver  is  bluntly  conical  in  shape,  ydloiriili,  dosely  covwed  hy  the  Itermaphrodite  ghmd, 

Uf  Si]H-x  din><'ted  |Hl^tt■rio^1  y.  Iti  front  i;*  a  dtH>p  wUe cMl OOCUpled  by  the  stotiiach,  alKtve  a  clorso- 
lateral  loiigitu<liiial  griHivc  for  the  int*-»'tini-,  the  right  anterior  lobe  flattened  i::t4)  faeetK  by  thepretHUre 
of  the  anterior  genital  maw. 

Tiie  Iwrmaphroditic  gland  u  yellowish,  thin,  closely  invests  the  liver,  and  at  its  anterior  upper 
border  gives  origin  to  the  short,  narrow,  etraight  hermaphroditic  duct,  2  mm.  long  by  0.3  mm.  wide, 
wliii  h  (jaH-»-^  direi-tly  forward  to  the  anterior  ^'i  nital  iiine.-i,  dilating  info  itx  wide,  whitish  ampulla, 
which  is  closely  looped  upon  the  inner  anterior  face  of  the  mass.  The  diameter  of  the  hermaphroditic 
ampollftle  1  mm.,  its  lei^h  abontSmm.  *  • 

The  anterior  i^ctiital  idh'-?;  i-  iHrv'c,  \tn  outer  surfaee  convex,  itn  inner  roimile*!  in  front  anil  tit'Vfled 
obliquely  from  within  outwanl  Ix-himl.  .Vl  it."  anterior  inner  niar^in  the  di.»tal  end  of  the  herujai)h- 
n^litii'  ampulla  |hu<s<k  into  the  suhstaneo  of  the  nidtmental  gland  anil  •lividce  into  the  h]H'mmtic  duct 
and  the  oviduct  The  former  duct  is  Hhort  and  namnr,  passing  almost  at  once  into  the  laige,  whitish 
yellow  prostate  gland  which  lien  upon  the  up()er  surface  of  the  anterior  genital  mass.  It  is  a  laiite 
ovoidal  IkkIv,  with  Hiuootb  outline,  almut  i>  nun.  lontr  by  -i  uinj.  ingre«tet.-t  diameter,  convex  above  and 
flattened  below.  From  itti  distal  extremity  |>aN!i^-}<  the  long,  slender  vas  deferens,  about  22  mm.  in 
length  by  0.8  mm.  in  greatest  diameter,  convoliit«<i  into  a  number  of  close  loope  along  the  anterior 
border  of  the  genital  mai«,  ami  dilating  into  the  thick,  c«inical  (tenia  (pnspatinm),  which  is  2.4  mm. 
wide  by  4  mm.  long  (retracted),  witli  a  »hort,  conical,  imarnml  glans. 

The  uterine  <lui't  n-i-«>ives  the  duct  of  the  i«|ierRiat0C3rst  a  xhnrt  iliHtance  from  ito  point  of  emerg<'ii*'<> 
from  the  nidameoulgland.  The  spermatocyst  is  spherical,  1.5  mm.  in  diameter,  with  a  short  duct  about 
aa  long  as  the  cyrt.  The  largo  spherical  grey  spenuatotheca,  6  mm.  in  dbmeter,  is  sitnated  in  the 
poelerior  luilf  of  tlie  ant-Tior  genital  nia-f.  uml  n-wives  the  oviduet  on  its  luwcr  anterior SUlfkMse  doee 
to  the  (loint  of  origin  of  the  vaginal  duet.  The  latter  i.«  al«>ut  lU  mm.  lung  and  0.3  mm.  indiamcter^ 
dilating  gradually  at  its  distal  end  into  the  unarmed  vagina.  The  nidamental  and  albomln  glanda  am 
laig^  their  stmctora  and  teiatioua  usually  aa  in  the  Ardudoridinse. 
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BCLLBTIM  OF  THB  BOBBAU  OF  FISHKUES. 


Hftbitat:  In  nn-ky  title  |hhiIs  all  aloiit;  tli<>  t-oai^t  >>f  Montt-n'y  liay  fnnii  >[onterey  to  Point  Ix>bM 
and  beyond.  An  abundant  apetutM  iound  «t  all  wasona  of  the  yeafi  niottt  common  during  the  mmmer 
mnnthii,  and  the  larKert  dnrid  found  in  the  bajr  np  to  the  pieocnt  time.   Iti  bright  yellow  color  maka 

it  u  wry  .on^piriioiiH  uhjit't  at  low  ti<l<'.  I'-uHlly  ^.'^y  abundant  on  the  pilea  of  the  wharf  at  Montnej 
in  eoiii|Mny  Mith  the  tiiiiallcr  Archiduru  moiilerfyeiun*. 

Type  na  181284,  U.  8.  Katioml  Mnmitn. 

fMAaSfylV.  DIBOODOiBIDXISi 

Bodv  not  hard,  depramd;  notipnm  minntety  sninaliiipnma,  palllal  margin  rather  wide:  tentaden 

rliiritifi  iriii ;  t)ranr}iial  It-avt-^  nearly  always  tri- nr  i|iiailri].itiii:iie;  fiM>(  ratlu-r  \\  i^ie  Laliial  antiRtiirv 
(lul)ial  lamella-)  made  up  of  extremely  minute,  eloM'ly  |>iii-ke<l  rmla.  Hlm  U'm  of  nuiula  naked, 
plnme  molttdentate,  the  teeth  hooked.  Praia  osnally  unarmed. 

0«na  8.  anoHDOID  ler^. 

BUndorU  BiTKli.  .'iihrl.iK  hiT  il.  floulwh.'n  miil-n  .>.'...  .  .i5i-:  li.  n  < imfi ,  IV.  l-.::  (.,  r.|     M,,-.   rmi-r-,.  XII,  IhTT. 

p.M«:  Sup.  I.         (i.  IT;  II,  Iiwl.  |>.  Hw.  XV,  Iv.).  |i        XVI.  1.        \..  '«ki;  XVII.        |.  Ki'i>.  uti  Xiulibr., 

ChallenKcr  Rvporln.  X,  iSM.  p.  92.  Kyotdn  «l«r  Nudibr.  (iK>i<T<>i>4Nl<  t).  \»fi.  |>,  loj 

Bo<ly  rather  fN>ft,  rounded  or  oval  in  ontlime;  the  bram-liial  aperture  slightly  crenulate,  Ktellate. 
or  bilabiate;  anterior  maigin  of  the  foot  bilabiate,  the  n]>per  lip  more  or  len  notched.  Proitate  gland 
latge. 

3.  Siacodoris  heathi  MaeKarland. 
[PI.  ssiii,  flf.  6:  pi.  XVIII.  Ags.  12-17.] 
IHm-mlari*  healU  UacFarlund.  op.  cil„  p.  Wt. 

Body  elliptical,  brotMl.  duprwwul;  the  nolwnm  minutely  tnherenlate,  nearly  emonth.  Oeneral 

■  1'  r  lijiht  yellow,  darki  r  t"\s;iril  tlir  iiie<Iian  line;  tlie  imtji  tini  sprinkle'!  everywhere  wilti  extn-iiielv 
iiiiiiute  hliu-k  or  brown  hjioIh,  >;iviiit;  the  uiiiiiiai  a  KfH'ral  <lll^'ty  apiwaninee,  Irrejiularly  t'eattere«l 
over  the  ilorsum  a  variable  number  of  1>lack,  brown,  or  brownixh-rnl  lleek!<,  the  iiihj»ri(y  of  them  in 
the  midnlonal  region.  ( PI.  xxiii,  Ag.  0.)  In  alcohol  the  yellow  color  ia  lost  and  the  dark  opots  become 
It^rbter. 

Mantle  inarjiin  thin.  wi<>e.  t;n>nnlate,  extenilinjr  far  iH-yotid  the  f<M)t.  exeept  a(  tlie  tip  of  the  tail. 
The  foot  rather  narrow,  its  anterior  end  abruptly  rountled,  bilabiate;  the  up|>er  lip  deeply  notcheil, 
the  tail  »hort  and  Mnnt. 

The  Iieail  in  -mall  arxi  ineonspieiiou-i.  Ix'iiii;  alt^o^t  eoiK'Hated  by  the  tnantle;  the  onl  tentarke 
lonj;  aixl  (-ylinilro-eunieul  I  pi.  win,  tig.  12),  eiirveil  outwanl. 

KhinuphoreH  (pi.  xxiii,  ti>;  rt)  moderately  larKe,  cylindnx-onical,  the  ^lalk  Htoiit,  the  clavufl  perfo- 
liate with  10-15  leavei<;  the  whole  orfpin  retnurtile  within  a  Dheuth  with  low,  thin,  slightly  Hinuouii  or 
lobeil  inarxin.  Color  of  the  rhinopbore><  nlif;btly  tlarker  than  the  mantle,  thickly  siprinkled  with 
minnte  black  i'j»)ti». 

Branchial  plumes  8-10,  tripinuate,  aroall,  spreading,  whititih-yellow,  sprinkled  with  minute  black 
spots,  deeply  retractile  within  a  low  eheath,  the  marRin  of  which  ts  rftnitar  to  that  of  the  rhinophorm. 

I'liitne>'  arratiireii  in  an  inconipK-te  I'ireie.  cinseil  iH'hitnl  by  the  lnw,  conical  atHil  pai^lla.  Renal 

o|H'nin^  oil  the  rii^ht  and  i>Iiuhtly  anterinr  tu  the  base  of  the  anal  pajiilla. 

Total  length  of  the  anitnal  up  to  .tO  inin.,  its  wiiltli      inni.,  ami  height  •!  nun. 

Mantle  thick,  fntffile,  denttely  spicuiate  it-  iimerHiirface  thickly  ««trewn  with  minute  black  t([iotii  and 
a  lew  of  the  jwme  color  ncntteretl  over  the  p-<  ii.  I.  -peritoneum  aliove  the  cvntnil  nervoiw  system. 

Pharyin:i'al  tiiU-  lari^i-,  eoiiieal,  '_'  nun.  ludir,  ililatiiiif  rapidly  into  the  larire  pharynj^al  bulb.alHxit 
4.5  mm.  in  length,  li  mm.  wide  and  2.5  mm.  high,  the  rounded  end  of  the  radula  sac  projecting  beltind 
and  below  for  a  distance  of  1  mm. 

IjiMa!  (lii-k  elliptical,  emivex.  the  (i|ieiiln}:  vertical,  ("lit-like,  a  lateral  fnM  mi  either  side  alMHit 
onc-tliinl  tlie -H.-tanee  fr-ini  the  liottiitii  tn  the  top  of  the  o[i«-niii;;.  The  arnialiire  i,>*  li^'bt  yelKiw  in 
color  a  i'l  l  uii-i-tH  nf  <hiirt,  clo!*t'ly  set  r<His  «  ith  7-<|iiarish  cikI"  alMnit  4'i  u  long  by  .1..>  (/  wide,  arr»ii):eil 
in  two  latnellff^  on  the  upper  half  of  the  sidesof  the  opening.  Each  lamella  approxiinately  <]tuuiran- 
gular  in  shape,  the  upiter  holder prolotiged  backward  in  a  triangular  point  ( pi.  xviii,  tig.  15).  Length 
oiapper  boRler0.7GOiiim.,  oflowerboirder<l.585mm.,  height  of  lamella  0.750  mm. 
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liailiila  wlorltvti.  t wicv  a--*  1  .iiK  a.H  uiilf,  not  clwjily  ({r<M»vt-<l.  Tin-  t<'«'tli  in  '.'it  rnwH,  with  .'{•>— 12 
leflli  in  ewh  mw.  Kliachin  imrrow,  l)ak<><).  I'Iciini'  with  3B— ^2  ntnmtjly  hixiktHl  tet'lh  ipl.  xvm,  fig. 
13,  14).  The  fintt  20-26  of  tht-si'  vary  l»«t  litllo  in  fisee.  the  hook  Blightly  increa-irm  in  lcni2:th,  thoRhaft 
obliquely  cnirve*!  toward  tlie  nunlian  lino  of  the  mdula  amJ  liearing  a  thin,  wins^-hkf  cxpaniiion  on  itM 
inner  riiie.  The  oiitenna-t  t2-1ti  plenru-  <iecre«e  very  impidly  In  riw,  are  fitted  dosdy  togathcr,  wd 
become  reduced  to  thin  concave  plates. 

The  anterior  genital  mam  la  quite  large,  oceupying  the  aide  and  floor  of  the  ravlty  in  (rant  of  the 

liviT.  It.-i  (infer  iai-f  \-i  i;,u\  r\.  the  itnu-r  "i'h'  i'r«'Hfiitint;  twn  f:ii  i  »i  <<hlique  to  earh  Other  and  Of  abOQt 
e«|lial  wizi",  the  rn>t  lietwccii  thfiii  beiii>:  iii-i  U|iitNl  hy  tlu-  >'i>fi tiiatucyst. 

TheheriimphriMlitirilui-t  (pi.  win.  fig.  IH,  Arf. )  enierv'*'^ from  theanterior lobeof  thet'lseeral  maai, 
to  very  delicate  and  short,  and  dil]iti>a  almnat  iramediatt'ly  into  itg  antpulla  (pi.  xviii,  fig.  16,  hn.)  apon 
the  poaterior  inner  fju  e  of  the  ^'enital  nr.tsv.  The  ampulla  is  lar>re,  prayish,  1  mm.  in  diameter  by  10 
mill,  in  l«-n|ftli,  dewrihec  a  nhort  loop  Ikaekvvard  and  then  courjief  forwarrl  along  the  outer  mirfaee  of 
the  proximal  loop  of  the  pro4>tate  ({land  to  the  anterior  facu  of  the  genital  luaea,  «'here  it  narrowa, 
gtvea  off  the  apennatie  duct,  and  peBBes  on  aa  the  ovidnet  (pi.  xvrn,  fig.  16,  up.  d.nr.). 

Til.'  iH'tiix  (pni'putinmi  in  '_'  intii.  toiiu'  hy  S  nun.  in  iliaiiiftiT.  (he  evi-rte'l  ^'lanx  is  hluntly  cutiicrtl, 
^llort,  and  unarmed.  The  vas"  deferent^  i  jil.  xviii,  tij;.  18,  •".  </>/. )  \*  very  long,  narrow,  liH>|»e<l  njion  the 
anterior  face  of  the  genital  maw,  0.5  mm.  in  diameter  by  about  15  nun.  long,  and  {laaiaea  into  tlie  thick, 
pinkinh-yellow  pmfitate  gland  (pi.  xvm,  fig-  !^  ),  ^'hieh  liea  in  a  loop  directed  posteriorly  along 
the  lower,  inner  margin  of  the  genital  maw,  itf>  inner  |>ortion  pinker  and  moredixtim'tly  lohnlate<l  than 
theoiiter  turn  of  the  loop.  Length  of  pmetate  14  nun.,  it!>  greale»*t  diameter  2.5  mm.  .Vt  the  lower 
margin  of  the  anterior  bee  the  gland  contracts  into  the  short  spermatic  duct,  which  branches  off  from 
the  distal  end  of  the  hermaphroditic  ampulla. 

The  ^lnlalI  ciM-nnatocyst  ix  oval  in  rJliajM',  1  mm.  long,  ami  lu-y  upon  the  va^'itml  diu  t,  its  dnct  quite 
short  and  opening  into  the  utt!rine  duet  (  pi.  xviii,  tig.  17.  r.  i.  Thtt  H])ermatot  heea  laq^,  somewhat 
oval  in  ootllne,  3nm.  in  longeat  diameter,  and  lies  u|M>n  the  crest  between  the  inner  anterfor  and 
posterior  faces  of  the  genital  mam.  Its  two  <lueti*  join  it  elo«*e  together  (pi.  xviir.  fig.  17,  «/>.  Hi. )  the 
vaginal  duct  passing  !<traiRht  outward  laterally  (pi.  xvin,  fig.  17,  mg.  d.)  and  <lilating  into  the  vagina, 
itM  length  heing  alioiit  3  mm..  itH  average  diameter  0.4  nnn. 

The  lance  albumin  gland  makes  up  a  large  portion  of  the  genital  mass,  occupying  the  enter  and 
lower  part,  the  yellowish  nidamental  gland  heing  Inclosed  by  it  and  expoeed  on  tlie  Inner  and  posterior 
faoceof  the  ma'-s.  A  lon^',  flHtieiied.  narrow  veniihiilar  i;land  lies  oo  the  ottter  posterior  laceof  the 
genital  mass  and  openn  into  the  \-eetil)uluni  elo!«e  to  the  vagina. 

Habitat:  In  rocky  tkle-pooib  friNn  Point  Finos  to  Monterey,  rather  rare.  Usually  most  easily 
found  durinif  .Iidy  and  Augnnt,  lint  han  iM-en  taken  diirins;  the  winter  nionths  as  well. 

Th  Hjieeiex  name  in  given  in  honor  of  l)r.  Ilanild  I  leuth,  a.ssistant  profestMr  of  zoology  in  Sian lord 
Unlvenity,  who  han  done  excellent  work  upon  the  molliiiH-a  and  to  whose  willing  ooopefatioa  the 
author  owes  nmch  aaeistanre  in  collecting  Facitic  coast  nudibranchs. 

Type  now  181282  U.  8.  Nattonal  Miuienm. 

Oenas  4.  ROSTANOA  B«rgh. 

KottOHtrt  Brricli,  <i«lt.  luniil.M-hvr  lNjr1<U-n.  Arch.  f.  Nadir^i-fi-li..  XI.V.  1.  InVJ.  p.  3.S3.    Mnlarol.  Ciitera.  Sup.  II.  II.  1NK|, 
p.  n.  OfWCSl  der  Nudiiir.  OaMerDp..        p.  IIA. 

Notieinii  <'overe<l  with  minute  hiHpid  |«apilla-;  hranehiie  of  Mmply  pinnate  leuveo.  KhachiH  of  radula 
nakeil;  inner  pleural  te«'lh  Mrong,  with  laige  l>ody  and  Muall  hook;  the  remaining  otitw  let«  Htrong, 
ere.  t.  the  body  smaller,  the  hook  elongated  and  more  slender,  the  apiece  of  the  outer  pleune  wlUi 
siewier  denticlM. 

4.  Boatanga  pulchra  MaeFarland. 

(PI.  XXIV.  lie.  !t;  |>l.  .XVin,  liK».  I»-il.  pi,  XXI,  tin.  IW.J 

IManga  jmMkni  MserSflaad.  a^.  elt.  p.  40. 

Body  elltptieal, slightly  depn-ss*-"!.  the  t»ide«  nearly  |>arallel.  the  ends  of  body  eipially  rounde<l,  the 
mantle  ample,  covering  the  whole  iMMly  exeept  the  tip  of  the  tail  when  the  animal  is  crawling,  (ien- 
cral  ground  color  (pi.  xxiv,  fig.  8)  bright  red,  varying  at  times  from  light  yellowtoh  red  to  deep  ecarlet, 
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the  busk  ipiiBUcd  everywhm  with  rainnte  brown  and  Mack  tpoto  betweoi  th«  pkfrflbe.  Tlie  nora* 

lierot  thvee  ^lOli is  highly  varialili-.  in  wmie  inrlividtialH  l)ein)»  vrry  ^mall,  in  dllicn'  tliickly  s»'l  ami 
often  f^ruiiped  in  eniatl  |NtU-lic!',  iltf|N-iiin>!  the  general  color  of  ttie  animal  tu  a  rt-'^idipb  bruwu.  In 
•kohol  tlie  rv*l  color  Ih  <|ui<  kly  Umx,  tho  aiorv  petnuuieot  brown  becoming  very  oooBj^cootu  apoo  th« 
light  yellowish  white  of  the  text  of  the  animal. 

Dimen!<ionH  of  lanfe«t  individual  taken,  \H  mm.  in  len^h,  10  mm.  breadth,  5.5  mm.  hei«{ht,  the 
•venitrt-  size  usually  foun<l,  liowevt-r,  U  iiiL'  iiUnn  s-lL'  mm.  luiii;. 

Doraum  covered  every  where  witli  maall,  dutceiy  net,  hi«pi<l  papilla;,  iu  height  ranging  up  to  0.42  mm. 
in  diameter  to  0.08  mm.,  •trengllieoed  by  divcfgeot  ipfoulea  azteodlaf  from  biae  to  apes,  the  central 
portion  of  a|>f  x  Hunkt-n  and  aorroanded  by  the  lii|^»er  maigin*  elevated  at  intervals  by  the  apicnka 

into  pointiti  |iri>jei'tioii!«. 

8i<lt>«  of  foot  nearly  parallel,  abruptly  rounded  in  (rout,  more  taiterini;  behind,  .interior  niaorin 
deeply  bilabiate  (pi.  xxi,  fig.  109),  the  np|ier  lip  projecting  beyond  the  lower,  notched  in  tlie  median 
line.  Oral  tentacle*  loni;  and  nlender.  General  color  of  the  ventral  surface  of  foot,  hiantle,  and  eddee 
of  Ixxly  a  lighter  reil  tliati  the  ilorwuiii,  nm-ly  with  fine  Itlark  Kprinklin^'f. 

Bhinophorea  (pi.  xxiv,  lig.  8}  short,  utout,  tranaluceut  pink,  the  iitalk  vtout  and  conical,  prolonged 
above  the  clavne  aa  a  blunt,  cylindrical  procem,  nearly  one*fonrth  the  length  of  the  whole  organ.  Cl*> 
\  \\>i  )>erfoliate,  lieariinr  altogether  fn-m  20-L'4  nearly  MTtica!  leaver  i  iri-l-_'  on  eat'h  Hide! .  Thf  leaves 
rather  thick,  trianirulur,  witli  tlic  a|>fx  dirti'teil  ilnwnwanl,  iiu-reaj^ini;  in  nize  rvKularly  frcjiii  lieiure 
backward.  Tip  of  rbinopliure  dirtM-te*!  forwanl,  the  rtwt  of  the  oigan  nearly  vertical.  lihinopboia 
entirely  retractile  within  uheath,  the  margin  of  which  Is  not  appreciably  elevated  above  the  Nir- 
rounding  dormini,  ami  l)eani  iMpillw  xiniilar  U*  thoee  of  the  general  dorml  mirface. 

Branchial  plumeii  10-1.',  erect,  Heparate,  nearly  et^ual  in  vice,  xlighlly  paler  than  dorguiii,  arranged 
in  a  circle,  completely  retractile  within  a  abeath  tlie  maii^ii  of  which  is  acarcely  elevated  and  bean 
papilbe  similar  to  thoae  of  the  dormm.  Anal  opening  npon  a  low  papilla  in  the  center  of  the  circle 
of  branchiw,  the  minute  renal  Mpciiiiiir  at  it."  ri^:lit  ;u..i  -lifhtly  in  front. 

Labial  dixk  round,  I'oiivex,  I'uveretl  with  (hit-k  cuiork-sh  cuticnla,  ita  opening  ^  Hluiiie<l.  The 
lower  half  of  the  sides  of  the  opening  is  occupied-  by  a  crevcentic  band  of  flattened  hooks,  the  sligtitly 
concave  Intrder  lieing  directol  forward,  the  upper  angle  much  in  advance  of  the  lower,  the  lower  ends 
being  i<eiiarute<l  by  a  narrow  t<|ia<'e.  Length  of  the  annatnre,  0.24  mm.;  itit  greatent  width,  0.072  mm. 
Theelenientx  of  the  annatun^  ar*-  arranyetl  in  5  rows  i-losely  overlapping  each  other,  their  (zeneral 
dupe  being  the  same.  The  hooka  of  the  most  anterior  row  are  blunt,  flattened,  and  but  slightly 
elevated  and  directed  forward,  the  base  rounded  in  front,  the  upper  aorfoce  sloping  backward  beneath 
the  hiM.kfi  of  the  Huiveetling  row.  The  elements  of  the  remaining  rown  prou'ri-riciveiy  ilecreaj^e  in  Kize, 
the  hooks  are  nhorter  and  pointed.  Length  of  longest  element  of  the  uiui>t  anterior  row,  21  Mi  its 
width6/i,  decreasing  in  the  last  row  to  a  length  of  6 /i,  and  a  width  of  5/i  (pL  zvui,  fig.  21). 

Radula  hroad.  ct>lnrleM,  the  median  groove  deep.  Teeth  In  66-80  towa,  with  81  teeth  in  each 
row.    Khachi^  naked. 

Fimt  pleural  tooth  thick, atoat,  the  haee  short  and  broad,  it«  hook  heavy,  elightly  curved  with  ^11 
einall  denticles  upon  Ita  inner  margin  (pi.  xviii,  fig.  ]8o).  Height  of  base  to  apex  of  hook  about 
0.013  mm.,  the  length  of  hook  0.006  mm.  The  snoceeding  10  pleuial  teeth  have  a  huge,  strong,  broad 

baae  bearinir  a  vviii>;-liki- cMiiaiirion  thickened  aliovc  u|>u[i  it-  outer  iN.riter,  overlapping  the  a<ljacent 
tooth  (pi.  xviii,  lig.  lU).  The  hook  isatrong  and  thick,  increasing  in  length  and  becoming  more  slender 
from  about  the  twdfth  tooth  outward,  the  baae  diminiabing  in  eiae,  the  hook  longer,  more  slender, 
and  IcMH  curvc<l  i  pi.  w  lu,  tit;  LtWi  (>af,~itii:  ovi-r  r.itlier  nipidly  into  lon>:,  blender  element.^  (  pi.  .tviii,  fig. 
'HU>,  e),  each  with  a  Miiail,  compre>«'»l,  wing-like  \in.<v  ami  long,  f<lenilcr,  f^lightly  curved  hook,  liearing 
at  the  distal  end  from  1  to  6  ver>'  long  denticles  upon  the  inner  margin.  The»<e  denticlee  arise  in  the 
distal  third  of  the  book  and,  increasing  aUgbtl^  from  within  outward,  reach  nearly  to  the  tip  of  the 
tooth  and  give  it  the  appearance  of  tieing  divided  (pi.  xviii,  flg.2(V-/).  The  outer  teeth  of  the  rows  are 
very  flexible antl  (•■lender,  tluin  ^riving  to  thin  jiortion  of  the  ra<lula  a  I'ru^h-like  appearance. 

The  hermaphrodite  gland  extenda  over  the  doreal,  lateral,  and  anterior  faces  of  the  liver  as  a  thin 
layer,  varying  from  0.18  mm.  to  0.3  mm.  in  thickness,  being  at  Ite  maximum  about  one-third  the 
thickn«-sH  of  the  liver  in  the  siime  feetion.  From  it,"  right  anterior  IoIh-  nri>fj'  the  very  narrow  and 
short  duct  which  extendi!  obliquely  forwanl  and  downward  to  the  hermaphroditic  ampulla.  The 
anterior  genital  mass  fa  laigc,  being  at  least  half  as  Urge  as  the  berm^ibrodite  gland  and  liver  com> 


Digitized  by  Google 


OPISTHOBRANCUIATE  MOLLUSPA   FROM  MONTEKKY  BAY. 


121 


bined.   From  above  it  is  rectangulitr  in  outline,  3.2  uuo.  wid«  by  3  inm.  luug  by  2  mm.  thick.  Ttie 

bermaphroditio  ampiilU  is  whitish,  itlitflttly  oun't^  vertically,  the  convex  iae»  directed  downward, 

2.5  iiiiu.  loii)^'.  u'iiti  a  ):rcaU>8t  diamottT  uf  ().'>  min.    It  .  i.tir^i-^  anteriorly  along  the  ventral  lace  of  (he 

anterior  ffeuital  mass  in  a  groove  between  the  uidaiuental  gland  and  the  spemuitothieca.    lie  anterior  • 

end  enrvw  upward  and  enten  the  nidamenla]  ghnd  at  ita  anterior  inner  bise,  giving  off  the  apennatie 

diirt  an<i  the  iifcri'ic  iliU't  at  its  ••n(r.ini^>. 

Nt'urly  two-thirds  uf  the  bulk  of  the  aiitvrior  ((enital  matw  ih  nmdv  u|i  oi  the  very  lur^-,  lu-urly 
spherical  Kperniatotheca.  In  sections  it  luetisyred  0.76  mm.  high  by  0.93  mm.  long  in  an  imliv  idual  of 
0.6  mm.  total  length,  the  tianaverse  diameter  in  sectiona  of  another  individual  of  the  aame  aize  being 
0.975  mm.  It  is  lined  with  a  single  layer  nf  lanie  cnblcal  ciliated  cells  becoming  flattened  posteriorly. 
Th»>  utt'riix'  iiixl  vrt^'inal  <Iiu  tH  o[n-ri  into  it  ii|m>ii  it.u  outcrarnl  ii)i)«t  ?^tirf:i<f  <  lii>«'  tup  ilicr.  T!n'  tdirk 
walled  vaginal  duct  |>at«e!i  tlirectly  oatwanl  frutn  it  into  the  vagina,  the  thinner  ami  Mhurter  ut*^rine 
dnct  receive*  the  doct  of  the  obloDgK)nU  apermatocyat  and  corvee  directly  downward  to  its  or^n  as 
a  braiK-li  of  the  heniiaphnHlitip  aiiipiilta  chifv  to  thr  t'titraiid-  >A  ttu-  latter  into  tlic  iiiiluiiifiital  jrlanfl. 
The  »i|H?rtimt<K'yft  i-  almiit  ()..">:.'  iiiiu.  loii^  by  O.'2'J  nun.  vviiii-  ami  Vu-<  traii>\t'njtiy  ujxin  the  upper 
anterior  outer  fai-e  of  the  anterior  genital  mass. 

Tbe  spemiatie  duct  diUtea  into  a  broad  thw  pnwtate  gland  which  nearly  envelope  tite  apannfr 
totheca,  leaving  only  a  stnall  portion  of  its  ventral  snrfauw  free.  The  gland  has  thin  walla  and  a 
larjrc,  !-a«'-lik«'  lumen  which  [la.-r-e-  iiiittTiiTl y  ititu  the  vas  ileferens.  The  va.-*  deferens  coonaa  tit  the  ' 
left  and  at  about  the  median  line  luopa  liack  toward  the  ri|;bt,  passing  straight  ontward  and  downward 
imto  tbe  tsaactilar  penis  (pisepatiam).  The  retnwted  i^aaa  to  blvnt,  cylindrical,  of  0.8  to  0.6  mm.  in 
lenjrth  and  alwut  0.15  mm.  in  diameter,  anil  is  entirely  iinarme<l. 

Habitat:  .Abunclnnt  everywhere  alonn  the  «'iiast  in  riK-ky  tifU'-jHxd!"  fnim  Monterey  to  Point  LoIkw, 
npon  a  red  i<iM:in^c  w  hich  incruMtt)  the  under  niile  of  overhanj^ing;  rockn,  and  with  which  it  is  nearly 
identical  in  color.  Hm  been  taken  at  all  times  of  the  year  in  apparently  equal  abundance.  The  egg 
bands  are  of  the  nsnal  form  characteristic  of  the  Doridids,  a  narrow  flat  ribbon  attached  by  one  edge 

in  a  ell i-cly  n> •  ■uml  c. ill  to  the  M]K>nKe  or  to  the  r<H'k,  anil  of  the  name  eolor  a-  tin-  ^iniiual.  The  Hpawn 
uf  ]{.  rutyiHiu  l-'urU-^  aa  deM-ntaMl  by  Alder  and  i^laiioock  (Monograph  Britich  Mudi  branchiate  MoUuaca, 
1848)  ia  white,  while  in  hundreds  of  cases  of  tliat  of  R.  pvickra  aeen  by  me  it  has  alwaya  been  bright 
red,  and  has  been  found  at  all  times  during  the  year. 

Rortnuffn  jnUehm  differs  strikmfrlyezlemally  from  the  two  previotinly  known  i»i>ecie8  of  the genul^— 
R.  ctMCimii  Fnrlx't' and  H.  }ifr*iiintlnlii  IUtu'Ii — in  lai  kiiip  the  yellowish  or  w  liilisli  area  around  and 
connecting  the  rhtnophores,  but  eepecwlly  in  ttie  structure  of  the  radula  and  labial  aruutture,  as  shown 
in  the  following  tabnlationt 


B.  perspidllala. 

R.poMin. 

s<'«rlct.  •pritiklol   with  blHck 
Y>  ll<uvi«h  «ri«  unniixl 
rnitmptxiri"  hihI  tutiiui'litiK 
thi-m. 



Brownish     or  brick  red,  dotted 
with  blnrk  >|><>(K.  WhIlF  arnt 
nnnind  rliliKiptHtnii  mikI  <niii- 
ni-iiiiiK  Ok'Iii. 

M  .V  

t;nttonn  Msht  nd  or  i«Br- 
tet  tiiclniaMi  with  dark 

Kpola. 

Will,  s  U  .I.-n!i.  !.-.>rihoi*. 

With  1  1.  ih  iiili'lfo. 

A  KllKhtIji'  ctirviHl  vbllqua 
<>ri'»cent  »(  fi  rows  of 
books  oa  each  dd*. 

A  nn(  of  rod*  la  la-U  row*,  ln> 
temipted  above  and  below. 

Wlih  <-«i<li'iiil.  li  «  (111  hook  

Bergb  ( Mai.  Unters. ,  Rup.  Heft  II,  18S1 ,  p.  108)  gives  tlie  labial  armature  of  R.  eoeeinea  as  a  ring  0.18 

mm.  l)rond,  ap|Mir<'tilly  iiiternipte<l  above  anil  lielow  and  made  njiof  I'J-l-Trowp  of  clr*ely  jiaoke<l  stout 
r<Mllet«  up  to  0.05  mm.  in  l'-n>;th,  the  uiont  aiiti-rior  one!,  with  >li^:htly  enlarjfeil  diftal  endn.  Serial 
eeotioiifl  of  A*,  cocriiwa  iieriini!  at  Naplca  for  comparison  t'how.  thi;'  armature  av  a  trnnd  of  nxllet.",  clearly 
interrupted  above  and  below,  having  a  venioai  breadth  of  0.21  mm.,  ttie  uppermoet  rodlets  0.006  mm. 
in  height  by  the  same  in  width,  and  Inrfraring  progmsively  in  the  succeeding  rows  l>elow  to  0.048 
mm.,  the  diameter  reniaininif  the  sinie.  In  It.  jo  rnfticillaUt  r.eriih  I  op  i  it  ,  p  HN'«;  Ilie  labial  armatim^ 
forms  a  continuous  ring  of  about  .U  ru<llel>i,  in  the  broadest  portion  reaching  U.Uo  mm.  in  length.  In 
JI.  pHlekra,  aa  deiolbed  above,  the  elements  of  tbe  aimatureaie  in  tbe  form  of  flattened  htxAis^  over- 
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lappinK  each  other  doady  wmI  wmwgvd  in  bat  5  rom,  laaging  in  length  fiom 0.00t  mm.  to (kOn  mm. 
TIh>  >vhole  annatore  ia  in  th«  form  u(  a  creaoentic  InumI  on  either  aide,  theeoneave  face  directed 

foi  ward. 

The  r^tivdy  enorinoao  iipermatotheca  and  ita  relation  to  the  proatate  gland  la  a  characterktie 

aeparatin)!  A*,  imlrhrn  olearly  from  ft-  nM-rinm  and  R.  pertpkUk^, 
TyiH>  no.  181202,  U.  8.  National  MuMciun. 

Snbfiunily  V.  DIAaLITLIN£. 

Body  neither  hard  nor  aoft;  depreoaed  or  MubtlepreMied;  noUeuin  usually  minutely  villous,  often 
ailky;  tentaclre  digitiform;  bnmrhial  apertnre  nwnde*!,  rreiinlate,  hranchhd  leaven  triplnnate;  ante- 
rior man.'  i;  ; :  •  hil^ihiarr.  n),)..T  li;>  n'>t<'li>'<l.  Lii.ial  ariiiatiiiv  none.  Khacfata  o(  toogoe  naked. 
Plenne  UiuUideutate,  usually  lioukol.    Vviw  iiNiiully  iinariiifil. 

Genu  5.  DIATTLtTLA  B«rgh. 

MsaiHla  B«rKh,  finttunrt'n  n.inJuM-licr  r>«>riclcii.  Ari-h.  f.  N«t<ir)i*^'h.  XXW.  Kfl.  ii  Mi.  iin  the  KudihrnnchiXo  OiiMtfr- 
n(H>d  Molluxin  of  ilu>  North  l*iu-iHr  im-chii  (S<'I.  Rv«ult«  of  tlx-  Kx|>l<  r  r>f  Al»iku.  I.  Art.  VI  .  i'rw.  Arad.  Nal. 
Set.  PhUadelphU,  IMDO.  pp.  «MS.  .SyMem  drr  Nwlibr.  Uutvrop..  I8W.  p.  IVA.  Pie  Opialbobnncbivn.  SullcUa 
XiM.  Camp.  Zool.  Hamrd.  XXV.  10.  tm.  pp.  171-im. 

linily  fairly  sufl  aii'l  (li-presw*!;  iiiit:i-iiiii  xilky,  iiiiiititt'ly  \ill'>ii-;  tciitacIc.-<  ilimitifonti;  hninrliial 
aperture  ruunded,  crviiulate,  braiicliiw  lri]>itiiuite;  foot  rounded  in  front,  liiiabiatv,  upper  lip  notched 
In  median  line.  Labial  armature,  none.  Rhadiia  of  tongne  naked.  Pienne  muMdmitate,  teeth 
hooked.  Penia  unarmed,  proetate  laige. 

0.  DianlulAaaittdiegaiiuda  (Cooper). 

[I'l.  XXIII.  f\it  'i;  III.  xviii.  tlKt.  -il-ii.) 

DorU {AttinnniHiuf)  SnntUegrtfU Cooper,  frnr.  OtI.  Acad.  Nat.  Sd.,  II.        p.  »l:  111.  1N63.  p. !». 

DtaNMo  $nn<iirsm*i»  Bef«li.  Nodlbr.  Moll.  North  Fm.  Ocean.  Pioe.  AewL  Mai.  8«L  Phila..  IflHOL  w.  WW.  Maenrtaea. 

i>t>.  clt  ,  |l  II. 

Body  iuft,  elliptical,  velvety,  the  endn  equally  roundiMl.  mnufwhat  deprvseed.  Mantle  extending 
beyond  the  hewl  and  foot  everywhere  except  at  the  tip  of  the  tail  when  the  animal  ia  rrawlinir^  Edfice 

of  iiiaiitlf  wi'lf  arnl  tliirk,  -li'/tilly  civnuiato,  jjroji-*'! inu'  nun.  lwyi>iwl  «i(|f-<  <.f  )i.Mly  in  aliiitiolii- 
luHterial.  Dorxiiiii  I'viTv  wlicrc  iiiiiaitrly  villifiL«anil  vt'lvcty.  |iaU' yl•l|l>wi^^ll  in  culor  v\  illi  dark  hrnwiior 
black  ritifirsof  varying  size.  nmnlM-r  and  {Mwitioii  (pi.  xxiii,  tit:.  5).  In  ^tviicral  tlK«e  ring^  ar(>  arrangetl 
in  two  longitudinal  aeriee  on  earh  ride  of  the  median  line  with  :M}  riuKx  in  each  row,  but  thia  ia  aub- 
Ject  tomnch  variation.  The  nnmher  may  he  inereaaed  to 20-30  imvidurly  w-attered  rinir-Htcehlotehet 
or  may  Ih'  r.  'Inii  'l  lo  I'l ir  .'?  very  faint  oniw,  and  betwi'«'ii  IlifS"'  i  \ I ri'tncr'  all  irrailatinns  may  (H'cur. 
The  largt^t  rings  noted  ineatfure<l  8  mm.  in  diameter,  tliough  the  average  »\w  m  nearer  4  mm.  for  the 
laige  ones.  Small  patehea  of  brown  may  aleo  occur  amonir  the  rings.  The  Reneral  color  of  the  dor- 

anm  may  vary  from  lijflit  yellow  to  ilfcp  linnvtiisli  yi'llow  nr  I'vi-ii  rliocolaff. 

Ili'ud  entirely  concealeil  by  mantle,  the  month  a  viTtical  ?*lit,  the  leiiiauleH  aUait  li  mm.  long, 
finger-like. 

Foot  elongate  ovai,  the  enda  rounded,  the  anterior  end  deeply  bilabiate,  t)ie  upper  lip  thinner, 
broader,  and  l)e«rin{r  a  median  notch. 

Rhiiiophon-H  ronic^d.  i1ilai<-<I  in  tli<' .  la\  us  perfoliate,  with  about  20-30  leave*,  deeply  retmctile 
into  a  oouHpicuoua  sheath  with  caniulute  iiiai;gin. 

Branchlie  0  deeply  retracUIe,  triplnnate  plotnei  indaeinjr  the  anal  papilla  in  a  nearly  complete 
circle.  Maririii  of  tin-  lirtun  liial  -^lifath  prominent,  i-ri'nii!;iti-  .\ria!  papilla  conspii  nxns.  roiiirul.  :t 
mm,  high,  !.•'>  tnm.  in  "iianifiiT,  attache*!  anlcriorly  In  i hr  l..i-al  Kitiiichial  ridpe.  Hcnui  ojH'miit;  at 
right  and  in  fr4iiit  of  anal  |>apilla,  inconHpicuoiiH. 

Pluuryngeal  bulb  not  laij^e,  about  4  mm.  long,  2-.3  mm.  lii»;h  and  3.5  mm.  broad,  the  radula  eheath 
irery  promlltent  on  the  lower  hlihler  maririn,  projiH-tinx  »  conipre.u.-^ii.  rounde<l,  keel-like  atmrtnre 
for  about  1.5  mm.    N'm  laliial  armatnr.'  s,i\.'  a  -iitiplc  rutii  nla. 

Radula  ralher  broad,  abi>ut  twice  us  long  aa  wide  in  anterior  jtortion,  yellow.  Teeth  in  lS)-22  rows 
with  from  S6-90  teeth  in  each  half  row. 
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Rbachia  brood,  naked.  Pleural  leeth  mmilar  in  alwpe,  strongly  falcate,  compreawd,  the  . inner  2 
or  8  (pi.  xrtn,  fig.  22)  rnnaller  tlum  those  following,  the  oatennott  one*  also  •trongly  redoced  in  rim 

XVIII.  fi^.  T.i).  rpon  ttu-  inner  rida  of  •■acli  t<xitl>  a  iiarmw  w  iiin-like  expansion  which  is  ooo* 
tiniuil  an  a  <l(><'n-u'in^  ihirki  iuii);  np  alonir  tht*  Imok  ut  the  touth  towani  the  tip  i  pi.  xviii,  tig.  24). 

Ilahitat:  In  iwky  tiiU-  p'm)1s  ot  tin-  nu-oid  «one  all  along  the  mathi-rn  t-oast  of  Monterey  Bay. 
Not  abundant  but  Iihh  taken  at  ail  tiiiicjn  of  the  year.  The  apeciea  has  a  wide  nuiKe,  havini;  tn-en 
rei-<inled  from  Sitka,  Unalaxka,  Piiget  Soiuxi,  .Monterey  Bay,  Santa  Barbara,  and  San  L>ifgo,  and  in  a 
li^ht  colonel  vuriety.  /).  miuliftjinHm.  var.  palHda  Baq^  NNB.  of  Punta  Dolgada,  off  the  coaat  ot 
Patagonia  in  8.  lau  42'*  24',  W.  long.  61°  38'. 

At  Monterey  the  breeding  season  oerani  principally  durinir  the  anmnier  mootha,  hut  Indlvtdnala 
liavi'  rli'iHwiti'il  ttirir  in  thr  uipuiria  at  the  Hm|iI;iiis  lahnralory  in  I)«ffintMT  aiirl  .lainiury,  ami  ihe 
broad  white  spiral  agg  tjauiiaof  thi.s  sixHiies  have  been  fouml  in  the  tide  |km>I>«  at  thoHaiiie  time,  though 
not  aa  abundantly  as  daring  the  montha  of  June,  July,  and  Aufni^t. 

This  apeciea  wait  diflooverod  and  Huperfioially  dewrilxMl  hy  ( Vioper  ( 1862)  and  afterwanla  more 
fully  by  Bergh  (liWO),  whow  ran^ful  aci-oiint  of  the  anatomy  of  the  form,  baaed  upon  epeciroena  from 
Alaska,  ii*  amply  mittieient  for  itc  ready  n-4-(i);iiition. 

A  epecimen  deposited  in  U.  S.  National  .MumMini  i  no.  isi28)i). 

OenUH  6.  ALOIS  A  lien;h. 

Mdita  Beixti.  Muliiiiil.  I  iitcpi.,  II,  .KIV,  IhTH,  p.  X.XXVIII  ■  .(iHiiiiKiii  in.nliiMhiT  I>oriilen,  .Vrch.  I.  NaturK>»cb., 
Xl.\'.  I  1"^!',  [.,  M".  ,SyvtiTii  <lrr  NuiliUr,  (iiistiToixxK  ii,  IWJ,  i>.  M).  Niuliliriiin  lu-  >  t  Miir.<'niH  prt>v«'ii«iit  dw 
♦'«im»M{iie.<4dc  In  rrineeuc-Alicv  vl«8l-lS»i).  K*».  Cttmp.  titi.  Albert  I"  de  Monaco,  fam-.  XIV.  IXiW.  p.  7. 

Tentarlen  tubercnle-like  or  aarifonn.  Flennd  teeth  erect,  rod-lika,  the  external  maigln  aemilate. 
Ulana  penis  armed. 

0.  Aldiaa  aanguinea  (.Cooper).* 
[H.  xinv.  flv.  7;  pi.  XTiti.  Urb.  SMS:  pi.  xxt,  flffn.  lU,  114.] 

Ihirit  (,Aftn-nnriiaii)  minffuinra  CA>a(>vT,  PtiK',  Cnl  Aih.I  Nji)  ~>  i  ,  II,  isiV^.  p,  AM;  III,imiP>M. 
AtlrroMHutt muifultm*  Bergh,  Sjntcm  der  Nudibr.  tiii»tcn>podvii,  Iffl,  p.  111. 
MHm  mmgitlMa  MaeWttland.  op.  «IL,  p.  O. 

II.hIv ->tii(  «tiat  (li')ire*si-il,  oval,  the  fmls  alwnit  ei|na!!y  nuirKUMi,  H'>rsnin  everyuliere  thii  kU 
eovere<i  uitli  small  coiiiial  tuliereulex.  the  (tenerul  eolor  light  to  dark  re<l  (i'l.  wiv,  t\ti.  7),  Hphnkled 
everywhere  with  veiy  minute  black  apotfl.  On  the  median  line  immediately  in  tV  >nt  of  the  branchitea 
huge  ronnib'41  or  oval  apot  of  blaek,  another  mmilar  spot  in  nipdian  line  just  U-hind  the  rhinophores. 
which  often  i»  verj-  much  e1ongate<l  or  tlividi-d  into  2,  one  l>ebind  the  other.  These  Kpota  may  vary 
in  ^<ize  and  numljer,  hut  mmmu  to  U-  quite  coitfttant  in  indor  marking.  In  alcoholic apedmena  the  black 
apota  become  greenleb,  the  red  color  diaappearing  entirely. 

Margin  of  mantle  rather  thick,  covering  the  foot  everywhere,  except  at  the  extreme  tip  of  the 
tail,  when  the  animal  i^^  rniw  lin^'. 

The  foot  ia  abruptly  rounded  in  front,  leij!>  »>  liehind,  the  9*idet<  Hlightly  converging  posteriorly. 
Anterior  margin  of  foot  bilabiate,  the  upper  lip  tliin,  nndivlded.  Color  everywhere  beneath  light  to 
dark  n  -l 

Totjd  iein;th  up  to  17  loiii.  with  a  width  of  S  mm.  ati'l  ii  height  of  U  mm.  Leiifrth  of  foot  ni  ^uInl• 
apecimen.  i:{  mm;  itc  ^reate^t  width,  'i  mm. 

Head  amall,  concealed  between  mantle  and  foot;  the  tentacles  abort,  auriform,  with  a  clearly  marked 
external  longitudinal  irronre. 

I{liiiio|>liorrr'  t.itlicr  ^toiit.  till'  -talk  i-yliniIrii-<'Mnii  al,  ttn-  <1:i\  iih  dilate^l.  <'onieal,  ta|ieriiit;  to  a 
Mont  lip,  ]ierfoliate  with  about  12-1.~>  leaver,  the  whole  organ  deeply  retractile  into  a  i<lieatb,  the  low 
mancin  ot  which  bears  scattered,  rounded  ttthercnles,  similar  to  those  of  the  donum. 

Bniiicliiii!  pliiiiiefi.  S-in.  simply  piniia1«"  <»r  irn>;;n!arlv  liipimnitt',  arr!mi;nl  in  a  cin-le,  oonplfiteljr 
retractile  into  a  c<lieatii.  wilh  low  tiiUTi-iilate  iimrv'iii.    .\nai  papilla  low,  ci-iilrally  plueeil. 

Blood  gland  very  thin  and  .imall,  (lie  anterior  lot k- almost  rudimentary,  the  pooterior  lobe  lying 
tnnaversely  upon  and  behind  the  central  nervous  ayatem. 

■OoQpei'a  Tcfjr  fnaneatair  itaMiflplkio  ft  a*  fbUewi:  "BriUiant  red,  wiUi  a  few  laige  lilack  apato  Imattlatly 
dUdbnied.  Smfaae  mnaOki  dooal  Malaeica  ahnrt:  bwDcbte  cuiapuaed  of  ■  itaiily  ptm>a*>  nya^  •xModinv  elasa  lo  tlia 
poaMflor  ana  «( the  My.  Lenitli.  ( indi:  bicadth.  { Iwb:  beigbt.  about  ibe  aune." 
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Pharyn^til  tube  lufe,  funn«>l-Hha|HNl,  the  laiye  lip  (I'm:  thickened  and  glandular,  with  rather 
•trong  cuticola.  In  geetiom  a  delicate  armature  of  extreoMljr  fine  abort  rodleta  may  be  made  oat. 
The  pharynffeal  tabe  is  continaons  Into  the  pharyngeal  haSb,  with  no  sharp  line  of  demanation 

t  xtt  riially    Tlie  lattt  r  is  ^niu-vvliat  coniotl,  atraog,  and  •boot  2J nun.  Uing^  lndiniv« of  the mdnla 

liiieath,  wliicit  projecti*  alightiy  kiehimi. 

Th«  radula  ia  rather  wide,  colorless,  the  teeth  in  about  70  raws.  The  rhachis  is  narrow,  naked, 

the  pleural  teeth  very  numeroiui  and  slender,  at  leaft  70  to  100  in  each  lialf  row,  and  of  very  striking 
funn,  which  readily  niarki<  out  thii^  Kcnut*  from  any  other  of  the  l>oridid]e.  Kat'h  tooth  'i»  eoui]M)<ieil  of  a 
slender  shaft  arising  from  a  Ntruncly  <-ompre«wc<l,  triangular  haM>  of  uniform  or  hut  Hiightly  chan^injc 
■iae  (pi.  XVIII,  tigs.  2$,  266);  its  distal  end  is  slightly  enlarited,  slightly  hollowed  behind,  and  bears  on 
its  thickened  external  and  upper  projecUng  marvinfl  a  t*ingle  seri«w  of  extremely  Mnall  dentienlations, 
wliirli  arc  t-<intiniie<l  down  the  out^r  Ininli-r  of  tlu-  ^luift  for  varyitii:  ili^tamtM.  in  wmie  n  ai  liitiij 

i  the  length  of  the  U>oth  (pi.  xviii,  iig.  The  inner  teeth  are  the  lunger,  having  a  lengtli  uf  about 

0.6  mm.;  the  ontermort  are  much  shorter,  isngiiig  down  to  0.03  mm.  The  diameter  of  the  sliaft 
average*  0.003  to  O.OtM  mm..  intTea.''in>r  )ini<Iually  toward  the  di><tal  t'lul,  where  it  iiifa^im-N  0  (KXi  mm. 
to  0.0(>8  mm.  All  the  elemeute  of  the  radula  ure  very  flexible.  au<l  the  muHt  <.'areful  maiiipulatiuu  is 
nece:«t<ary  to  avoid  bending  and  disaminging  them. 

The  short  vesophagna  pamm  directly  backward  to  the  stomach,  which  Ilea  in  the  anterior  cleft  of 
the  Hver.  tts  rehUions  and  those  of  the  intestine  are  the  usual  ones  in  the  Dorididn.  The  liver  is 
bluntly  conical,  the  broader  cnil  iliri-i'tod  forward  with  a  deep  median  i  loft  occupied  by  the  ft.  mai  h. 
Above  the  liver  is  slightly  flattened  and  behind  ia  bluntly  rounded.  Ita  lengtli  in  a  large  individual 
(16  mm.  long)  was  4.S  mm.,  with  a  greatest  diameter  of  S.S  mm.  The  ri^t  anterior  lobe  formed  by 
the  nieilian  c-lcft  in  .shorter  than  the  l<-ft  one  and  facetc^l  hy  the  iirwwun'  of  the  anterior  p-nital  miL-w. 

The  ovotehtiri  is  a  lobulatid  onmn  cIom'Iv  attacheil  to  ttie  ilorhal  and  anterior  i<urfaiH^!<  of  the  livi-r. 
In  thicknew  it  w  nearly  equal  to  the  latter  organ  and  thui>  makeH  up  at  least  one-half  of  the  bulk  of 
the  two.  From  the  inner  tmeeci  its  toft  lolw  the  bermaphrrKlite  duct  is  given  off,  paming  immediately 
below  the  pyloric  end  of     Intestine  downward  and  to  the  right,  ill  front  of  the  le*ser  (anterior)  <>arva>  - 

V\T'-  iif  the  sitomach,  thetn-e  <.lilii)ucly  f.irward  Ijeneath  the  cjiennatothei-a  to  dilate  into  tlic  Iiitiuh- 
phroditic  ampulla.  It  is  much  laiger  ttian  in  Uoridid»  of  similar  dimensions,  reaching  a  diameter  of 
0.3  mm.  The  hermaphroditie ampulla  is  vwy  large,  its  average  diameter  being  ahont  0.7  mm.,  with  a 
ttita!  li-iiirth  of  ntioiit  ti  tnm.  It  i«  coiled  in  an  S-shaiwd  Inoji  ujion  the  lower  anterior  face  of  the  ante- 
rior genital  iiiahH  (pi.  .\.vi,  ti^.  11'.',  h.  amp,).  At  ilf  anterior  end  it  conatricta  suddenly,  gi  vet' off  the 
narrow  »<|M-rmatic  duct  and  |io.u(^'s-  into  the  nidamental  gland.  The  spermatic  duct  ia  vnry  short,  dilat- 
ing into  the  huge  thick-wolled  prostata,  which  describes  a  U-shaped  loop  upon  the  upper  anterior  face 
of  the  anterior  genital  maaa,  immediately  above  the  hermaphroditic  ampulla,  and  resting  upon  and 
again«t  the  spermatothet'A  i  pi  wi,  tig.  112,  pr.).  It«  distal  end  constrictn  intutlie  mufctdarvas  defer- 
ens, which  deacribea  a  downward  loop,  returns  and  passes  outward  to  diUte  gradually  into  the  penia 
(pi.  XXI,  flg.  1 12,  V.  d ).  The  ghuM  penis  ia  cylindrical,  Mnnt,  ahont  S  mm.  long  hy  0.01  nun.  in  diame- 
ter, \f  covered  with  a  firm  cntii  lc  and  with  '>-*>  row^  of  h malt  recnrvwl  hooks  XXI,  flg.  114).  These 
buokH  average  0. 003  mm.  in  hci^'lii  ami  U.tKi.')  nun.  in  lt'it|i;th. 

The  vagina  is  conical  in  form,  il.'^  Kreate!<i  iliHiiirti  r  ahoiit  0.4  mm.,  itt<  length  0.6  mm.,  and  payees 
rather  abruptly  into  the  vaginal  duct,  a  tilender,  thin-walled  tube  which  (xHirses  stiaight  inwaid  to 
the  8|>ermatothefa,  into  which  it  openif  very  clotw  to  the  exit  of  the  uterine  duct 

The  ."^permatothetsi  is  a  Urge  Hpherical  thin-walled  organ,  having  a  diameter  of  about  2  mm.,  and 
making  up  fully  one-third  of  the  volume  of  the  anterior  genital  mass  (pi.  xxi,  fig.  112,  $p.th.).  Into 
the  uterine  duct,  dose  to  its  origin,  opens  the  narrow,  slender  duct  of  Uie  apetmatocjwt,  a  rather  huge, 
elonjiated,  [lear-shaj-fil  on.'aii  Ivin^:  iipdii  tin-  ltimim-  lictween  the  spermatolhecii  ami  the  ni<1amental 
gland  and  overlapping  iHjth  organH.  It^  ditslul  end  curves  outward,  isdonUed  downward  upon  itself 
and  ia  continued  into  a  i<hort  duct  which  opens  iutcj  the  uterine  duct  of  theepermatotheca,  cUne  to  the 
hitter.  The  total  length  of  the  qwmatocytt  is  aboot  2  mm.,  ita  greatest  diameter  being  nearly 
0.6  mm. 

The  nidamental  and  albumin  glands  niakenpabont  one-thir<l  the  bulk  of  the  anterior  genital 
ouuB.  The  former  ia  moeh  the  laiger,  contains  a  huge  cavity  and  partially  incloses  the  albumin 
gland  on  its  fauwr  face.  The  duct  of  the  nidamental  ^and  (pi.  zzi,  figs.  112,  a.  ff.  d.)  liet  below  and 
xlightly  behind  the  V88  defsnna  and  vaginal  dnct,  their  extenial  openings  oocopylng  ■  similar 

relation. 
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Thi?i  sjxH'ic's  iirpw'iit.''  in;i!iv  rn:irki'il  ilifffr»"n<-»-H  from  the  only  other  retT>ri!eiI  Hjifcies  of  tlii-*  uenUP, 
A.  tellandica  Wder  and  Hitni  <H  k,  liiul  ix  without  qut^tiou  diHtinct  from  it  It  ia  here  provioiotmlly 
idflotiflMl  with  Cooper's  iMiris  MnpiimM,  tboQgh  it  may  prove  to  be  dlflerent,  U  Cooper'a  original 
■pedmena  can  ever  be  foand.  It  ocean  all  al^  the  eoMt  from  Monterey  Bay  to  Boint  Loboe  in 
nwky  tide  poulii  and  u  not  at  all  rare  daring  the  aaminer  montha. 

A  spedmen  depoiiled  In  the  U.  8.  National  Hneeom  (no.  181x77). 


fiody  wmiewhat  depressed;  notM'Utn  Kninuligeruuv,  t<carcely  rouKh;  branchial  leaves'  fiiuitly 
pinnate,  bi-  or  tripinoate;  tentaclea  short,  flattened,  acuminate;  loot  rather  wide,  with  a  deep  anterior 
marginal  sohm  ImUmI  annatote  lamelUfonn,  alnoat  aimuhte,  of  extremely  amall  hooks.  Bhathla 
of  mdula  with  a  dentimlatie  tooth;  plewae  maltid«ntate,  pleaial  teeth  hooked,  the  emteraal  maigin 

serrulate.  . 


CMMm  Bergh.  On  the  Nudlbr.  Outerop.  MolL  o<  tiM  Korlb  TacMh)  Ocean,  I,  Pioc.  PMU.  Aea4.  MM.  Bel..  UOH,  pi  IM. 
IM»  OpMlKrtifanchlra.  Ball.  Mm.  Oompi.  Sool..  ZXV,  Ml  ^  US.  SyilSB  der  Kodlte.  GMMopodaB,  UK,  p. 
MS.  llataMaLUBMn.XVin,im.>.lim. 

Glans  penifl  armed  with  a  leriea  of  hooka. 

7.  OadliiM  aacciBatft  HacFkriand. 

(PI.  zxT,  flgiL  10-11:  Id.  xvto.  flaa  37-n.l 

OuUinn  tn<tTijinnl't  M«<'Fiirlnrii|.  <>[>,  rit    ]•  4:t 

Body  elongate,  elliptical,  somewhat  depressed,  leas  abniptly  rounded  behind  than  in  front. 
Notaram  firm,  oovered  eversrwhere  with  low  taberclee,  each  one  tipped  with  lemon  yellow  sarronnded 

by  a  n;irn>\v  riii>;<.f  white  :»n<l  fMrrniTiu'  tin-  c<Tif>T  ■  if  a  rlcarly  iiiitrktNl  |>olygonal  arin  ( \\v.  t'lL'  11  i 
(.lenerul  ki^uiuI  color  cverywherf  cleitr  traiiwiutfiit  yellowiMli  white,  the  tuhereli-H  tijiiK-il  a.«  alnive. 
Upper  and  lower  marxiux  of  mantle,  and  lateral  and  poeterior  ed^es  of  f<N>t  with  a  narrow  Imttd  of 
lemoo  yellow  (pi.  xxv,  tigs.  10,  12),  the  tip*  of  rliinophurea  and  bmnehiae  and  their  ebeathHof  the 
mme  color.  In  alcohol  the  Htcht  yi>llow  color  diNipiR'ara  and  the  animal  heeomaa  mufonnly  white. 
Varying'  ilt-v'rct-^  of  contru.'tioti  of  tlu*  notMim  in  death  canae  the  mantle  taberdea  to  beoome  more 
or  lesH  prominent  within  a  wide  range. 

Mantle  maigin  wide,  broadly  overlapping  the  foot  everywhere  except  poateriorly  (pi.  xxv,  fig. 
10.)  Foot  narrow,  ru'iirlv  lim-ar,  ta|>«>rinK  ?'li>rhtly  (loateriorly,  in  fmut  uliniptiy  nnin<l<'<l,  liilaliiatf, 
ttje  U|>|jer  lip  nutc-hi-<l,  thin,  the  lower  one  thick  and  fleshy,  (ieiu-rul  vt-ntrul  fiirfaci'  everywhere 
amooth  and  white,  except  the  yellow  border  of  foot  anil  mantle. 

Head  amall,  rotmded,  mouth  a  longitudinal  slit,  the  tentades  short,  triangular,  flattened,  auri- 
ft>rm,  with  a  distinct  external  gnwve. 

Khinophona  amall,  ]MTfi.lia(.-  with  If^lS  leavt"*,  tlif  « luvus  i  i.niral.  iiidiiu-il  liackwanl,  the 
cyliiidro^onieal  atalk  erei^t,  the  w  hole  uigan  cumpletely  retnu-tile  w  ithin  a  luw  i^beath,  the  niaigin  of 
which  bears  low  tuliercules  tipped  with  lemon  yellow. 

Branchial  plumes  d,  bipinnate,  spreadiny,  arranged  in  an  ineomplete  cin-le  which  is  rompl«>te4! 
behind  by  the  anal  papilla.  The  plunkes  completely  retraetile  within  a  low  !<h«j«th  -m  ith  tuberculate 
mary^in,  the  tubercles  tipped  with  lemon  yellow. 

Dimensions  of  huge  individual:  length  <I5  mm.,  w^idth  22  mm.,  and  height  8-10  mm. 

Pharyngeal  tabe  cylindroKionical,  2.5  mm.  long  by  2  mm.  wide,  the  pharyngeal  bnlb  strong, 
4  mm.  long  by  2.!y  nini.  wiile  by  ^  iiitii.  hi^'h,  cylimlro-t'onit'al,  the  raduht  sue  projecfinjt  iM'liiiul  anil 
below  as  a  cylindrical,  rounded  pnjininence  for  atjout  1  mm.  LAbial  <li.s<-  convex,  the  o|teuiMg  trian- 
golarwith  the  apnx  downward,  the  armature  a  broad  yellow  band,  quadrangular  below,  narrowing 
on  the  sides  and  interrupted  alwve,  itij  greatest  width  1  mm.  The  elements  of  the  armatun  are 
eloaely  set  bifid  hooks  alHiut  0.(M  mm.  in  height  (pi.  xvtii,  fig.  27.) 

The  broad  ruiluUi  ha.-<  a  N'liiftli  of  4  mm.  and  a  width  of  2  mm.,  with  a  shallow  mtNliaii  gro-ive. 
The  teeth  are  in  90  rows,  of  which  the  last  4  are  luideveloped  in  the  sheath.   The  dental  formuhi  ia 


47-1-47.  Bhachia  with  a  ahigle  aeriea  of  teeth,  erect,  hooked,  the  tip'divided  into  44  nearly  eqoal 
Uant  deaticifla  (pL  xvui,  flg.  28a.) 
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BULLETIN  OF  TUK  BL'RKAU  UK  FISHERIES. 


Fleonl  teeth  47,  Uw  flrtt one  ttnn^Iy  h'H.k<'<l  w  iili  l!iri;<' >l('ii(i>'l)-<'on  it><  inni-r  mnrvin  (pi.  XVIII, 
flg.  SB6),  and  6-7  ^<t^aller  ones  on  the  outer  murv'in.  i'lic  Mu-^-cH.iivt;  iiU'uni'  nxv  oi'  mui'li  the  eaiiitf 
abape,  the  tip  bevottiinx  lunger  uxl  more  puinu-il,  tht-  denticles  limited  to  tlie  outer  inargin  alone  and 
incrauiiag  in  number  tu  12  (pi.  xviii,  %.  29).  Tlu'  oiucmKiet  pleunv  diminish  innxe^  being  finally 
redured  to  coinpraned,  jaKg«>4l,  !<li>:htly  concave        ~  pi.  xviii,  ll^n-  30-31). 

The  liviT  ^moiitli,  |)luin]>,  Itltiiitly  fmiiral  in  Miitliiif,  llir  hih'X  ilirwlf-l  tiin  kwaril  iiml  lyiii^  jn>t 
beneath  the  braacliial  ru«ette.  Anterior  end  ubli<iueiy  (runt^ate  toward  tlie  leit  uide  from  about  the 
middle  of  the  onian.  Length  17  mm.,  breadth  8  mm.,  and  beliirht  6  mm.  in  an  indMdoal  <rf  35  mm. 
total  length. 

Tlu-  lierinaphrcMlit  ■  );liiii<l,  yeilowii<li  in  folor,  is  digtributttl  in  thin  lobules*  nver  the  Hurface  of  the 
anterior  and  lateral  jiortions  nf  tlit-  liver,  extending  well  backward  toward  he  tip.  The  hermaphrodite 
duct  ia  formed  by  the  union  of  2  dncta  meeting  at  right  anglea  on  tlie  anterior  oblique  face  of  the  liver, 
cominff  from  the  upper  right  and  left  band  tobuleei  of  the  hermaphrodite  gland,  ruepecUvcly.  The 
main  duct  ir*  .jiiiii-  f-hnrf,  dilating  into  tlu*  long  ampulla.  th«' iMi»<tcrior  end  uf  whii  li  >K'^<  rilK'«  a  1(K)]> 
upon  the  anterior  lui^tlian  face  of  the  Uver  and,  poaaing  forward,  ia  loope<i  twck  and  forth  upon  the 
lower  inner  and  anterior  iaces  of  the  anterior  genital  maia.  Immedialely  after  giving  riae  to  the  via 
deferens  it  pass^v  into  the  nidaniental  gland  clufe  to  the  anterior  Ixirder  nf  the  nlliutniti  gland. 

The  anterior  genital  mat*  is  oval  in  nide  view,  Homewhat  we»lge-HhajH-il  from  uliove,  the  thin  end 
directed  pimteriorly  and  foriiu-<l  by  the  iiiilameiitui  gland.  The  e.vternal  face  if  convex,  the  inner  dM 
flattened.  The  lower  anterior  border  ia  ocvupied  by  the  coiU  of  the  hermaphrodite  ampulla,  imme- 
diately above  whieh  lief*  the  dark  spermatotheca,  and  upon  thia  in  turn  the  thiek  loop  of  the  prwrtatic 
iKirtion  of  the  \  defereny.  Ureateatantero-poaterior  length  of  inner  face  of  the  anterior  genital  nuMi 
ifl  10  mm.,  itti  height  7  mm. 

The  penu  ia  riiort,  abootSmm.  In  length,  paaaing  over  into  the  vaa  deferens,  at  firat  atender  and 

inUHi'iilnr,  b\it  nqiiiHy  increa.'iini;  iti  diameter  and  I M'enming  glandular.  It  cum^o  inwanl  and  Viarl;- 
ward  u(>i>n  the  upjnT  ant«Tior  fiiii;  of  the  anterior  genital  iiiai-n,  doublet)  downuard  u|H>n  itself  and 
retoros  ontward  and  downwanl  to  iiH  origin  from  the  unit  riur  en  1  of  the  hermaphroditic  ampulla. 
Ita  greatmt  diameter  is  reacheil  alNuit  midway  of  iu<  lenfftb,  where  it  measures  1.4  mm.,  with  a  total 
length  of  alK>ut  10  mm.    The  glani*  {tenix  [>•  !<horl,  bluntly  eonieal,  and  armed  with  minute  hooka. 

The  vagina  i.«  yhort  ami  narrow ,  lu[H.-ring  int<i  the  ftraight  vaginal  cluct  which  counpea  directly 
inward  and  upwani  to  the  Hpenuatotbera,  into  which  it  opens.  CloHe  to  ita  entrance  ia  the  opening  of 
the  aterine  duet  which  receives  the  dnct  of  the  apermatocyat,  abont  midway  of  Ita  length  toward  the 

niflamental  gland,  into  w  liii-h  it  njHTiy  rloM'  to  tlie  opening  uf  ttn<  hermaphriKlitie  ampulla. 

TheHiK'rmatotheea  ia  !Mime\vhHt  Hplierical  in  ^ha|>^',  dark  tir>.\Mi,  anil  in  al)OUt  3.o  mm.  in  diameter. 
It  liea  upon  the  anterior  inner  fael^  of  the  anterior  g^-nital  ma.xH  U'tween  the  l<Mipr«  of  the  prostate 
]Mirtioti  (if  the  vas  deferens  above  and  tlujeeof  the  ampulla  of  the  hermaphrodite  duct  below.  The 
oj^-ningH  of  the  2  duclH  are  very  close  logether  uiwn  the  outer  fwe  of  the  organ. 

The  .siH'rinat<M-y.«t  is  pear-Hhaiied,  1.4  mm.  long  by  I  mm.  broad,  and  Uch  lie  low  and  liehindthe 
loop  of  the  vas  deferems,  ita  narrower  end  directed  outward  and  downward,  the  duet  short  and  alender, 
Joinint  the  uterine  dnct  abont  midway  of  the  length  of  the  latier.  The  uterine  dnct  paaatu  aa  osnal 
into  till'  ni'Iametital  ^.dand  <'li>>4'  to  tin-  anti  rinr  border  of  the  albumin  ghutd. 

Type  no.  lMll!ts7  L'.  S.  National  .Mut^euai. 

.  8.  Oadlina  flavomaculata  MacFarland. 

(I-l.  \  1CV.  liK.      pj.  XIX,  ligis  3^17;  p\.  XXI,  Bg.  UO.] 

CMIiMajlanniHMMiiala  MacFarland,  tty.  ru..  p.  a. 

Body  elongate,  elliptical,  almoet  linear,  depreaaed,  bluntly  rounded  at  the  ends,  leaa  ao  behind 

than  iti  front.  Not.-eiiin  thickly  wt  everywhere  with  low  nmndol  ttiln-reulef.  (tenenil  color  vellow- 
iiih  white,  iiirlined  to  i  n'aiii,  on  eai'h  hide  of  ilor>utn  n  P'w  of  7-10  sauill  lemon  yellow  hjioUd  borne 
npon  low  tuU^rctdev,  the  tin't  one  of  these  i^\>*i\y  jii-t  outMide  of  and  l»ehind  the  rhinophons,  the  last 
one  outside  of  and  usually  behind  the  branchial  plume!*  i  ]il.  xxv,  fig.  in. 

Bfalnophorea  black,  hmwn  or  hrownlsh  yellow,  very  conspieuou!*  against  the  pale  domim. 
Branchial  plumes  white  or  yellowi-h  white  (pi.  xxv,  fig.  !•).  In  alcohol  the  dark  color  of  the  rliino- 
phores  is  usually  permanent,  the  rows  of  lemon  yellow  tubereulea  become  white  and  are  usually  easily 
distingttisbabie^  while  the  general  body  color  beromea  paler  or  is  lost  entirdT. 
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Siantle  muKui  twoBd,  thin,  demely  KpicolaU),  everywhere  widely  overkppiiig  tlie  loot  esoepA 
behind,  ite  tinder  «iHeoe  amooth  (pi.  xix,  flfr-  32). 

KiMit  linear,  hliuitly  (xniited  behind,  in  fmnt  H))raptly  rouii<lc<l,  hilahiaU',  the  lower  lip  thick, 
timUy,  the  upper  one  thiium'.  Heed  siuall,  tilting  into  a.  depraawon  in  ventml  tiurfuoe  of  iiuintle,  the 
tenladee shoft,  flattened,  blant,  aorfform,  with  a  dierinet flrroove on  outer  rnanrin  (pi.  xix,  %.  .32). 

Rhinciption's  r.ither  lanie,  ertvt,  ilixt-iu'in-.:.  [n  rfi ■li.iti-  witli  to  il'  !.  avi -.  ihi-  clavcs  r>rniinK  three- 
iourtlwof  the  total  luiVKtli  vf  the  orviiii.  Kliiiioi.lion  s  divply  reti-actile  within  low  !<htatli!<,  the  mari^ne 
of  which  are  thin  and  alightly  tulicn-ular. 

Branchial  phitnes  mnall,  10-11,  uaually  simply  pinnate  (pi.  xxi,  fig.  110),  occaaiQiiaUy  hipinnate 
in  part,  ttpreailint;,  coin].!.  i.  l\  retTBctfle  within  low  ahoath  with  tliln  «l>fen. 

1^-iit'tli  of  lar'/c  ^)Hi'inien  Lf)  mm.,  l)r»>ailth  K-10  mm.,  nu<\  lici^rlil  H— 1  nim. 

Labial  iii«i:  strongly  oHivex,  the  opening  trianguUtr  willi  the  a{>ex  directed  upward.  Labial 
amiatare  a  broad,  liKht  yellow  hand,  quadnmgolar  below,  triangalar  na  the  aidee,  narrowing  toward 

tin-  to|i,  where  it  !«  internipte*!,  the  imirr  snrfiio'  of  the  Uiinl  eNcrywIiere  convex.  Greate!»t  width 
U.3W  mm.  The  t  U  inent.- of  the  aniiHture  <  li it*ely  cet,  slightly  eurve<i  liiHiku,  hiliil  at  the  dintal  end, 
with  a  neiglit  of  alxfut  24  mm.  (|>1.  .viv,  iig. 

Radola  small,  broad,  1  mm.  lung  by  0.6  uim.  wide,  with  a  very  aballow  mixiian  grove.  Teeth  in 
77  row«,  the  last  4  immatnre.  Dental  formnla  SS-1-2S.  Khachls  very  narrow,  IvarinK  a  Kindle  Heries 
•  >f  teeth  overlaiijieil  by  tlie  tir^t  jiK  tinil  on  either  niil.  (i;:.  .^4).     Ikb^of  rhnrlijiliiiii  tei  tli  larjre, 

the  book  nearly  hurixuntal,  divided  into  4-6  long,  nearly  equal  blunt  denticles  (pi.  xix,  ligM.  34-3dJ. 
Fleoral  teeth  23  in  namber,  the  first  lateral  with  a  atoot  hook  bearing  on  its  innor  nm^gio  laige 
dentii  Uf,  on  the  otiter  niar>rin  4-7  xmaller  ones  xrx,  (I;:.  M).  The  smresnive  latenil  teeth  l«-yond 
the  lirft  increa.«e  in  heijjht  and  in  the  huuiImt  ui  (lentit  Ur  iiiMiri  the  outer  marvin  up  to  1:.'-1.">,  the 
inner  margin  bein^  dentitute  of  them.  Towaid  the  middle  of  the  rr>w  the  dent iele.<4  become  lontcer, 
more  alender,  and  the  whole  t*H>th  lievomcfl  aaw-like  io  form  (pi.  xix,  llg.  'M).  Tlie  outer  3  or  4 
<leneaae  in  rite  mmewhat  (pi.  xix,  fi>r.  3r'<),  but  not  bo  much  aa  in  the  preee<ling  (tiiecled,   He^ht  of 

laijte'^l  latrnil  ■.  clh  0.n,'>4  nun.,  uidtli  >>(  rlm.-hidian  t.M.th  imUL'  in:ii.,  it.-  lellu'tli  lUUS  mm. 

The  {teriioneuni  ii<  <MlorteHs  and  mnooth,  the  blootl  glaud  lubulatod  and  i-lo(<ely  applied  to  the 
oentnl  nervous  ayiitem,  over  which  it  lies.   The  liver  ia  amooth,  blnntly  rounded  behind  beneath  the 

brHuehial  oiwning,  slightly  dilated  about  midway  of  itx  lenjrth  and  fi)>lii|nely  tninrati  il  in  front  from 
right  to  left,  the  face  thus  formed  being  in  ctnue  i-onlart  with  the  anterior  ^'enital  ma<«-.  Total  U  nviti 
6  mm.,  it'«greateHt  width  'A  mm.  Midway  of  the  left  wide  of  the  liver  the  pyloric  end  of  the  i^toiuach 
is  exposed,  giving  rise  to  the  inteetine,  which  arches  acjnosH  tu  juat  beyond  the  median  line  toward  the 
right  and  then  pursues  an  obllqne  coonw  backward  to  the  anns. 

The  hcrmafihrridite  gland  ic  thick  and  !■  iliiiliited,  coverinj;  ini-omplctcSy  tin- .r-al,  liitcnil,  and 
anterior  faces  t.>f  the  liver.  The  herinapliriNlite  duct  in  very  !<hort,  dilating'  into  the  ampulla,  uhieh, 
pawin)!  forwanl  on  the  lower  inner  ta>  e  of  the  anterior  genital  niai<9<  for  about  3  inui.,  doubleM  back 
ti]ion  itwif,  dcM-ribinK  a  niniple  hwp,  and  returns  poHteriorly  to  the  anterior  inner  &\tiv  of  the  obli«|ue 
fare  of  the  anterior  tfi'nital  maiv.  Here  it  given  ri*.'  t»)  the  (i|>ermatic  <luct  and  oikmih  into  the 
nidaniental  );1an<l. 

The  anterior  genital  niHMi  us  laige,  bluntly  ixmical  in  front,  beveled  from  left  to  right  behind,  the 
flattened  lue  thus  fnrmed  fitting  closely  af^nst  the  obliiine  anterior  face  of  the  liver.  The  otrter 

sorfnci'  is  ronvex  and  made  up  a!t]io<-t  entirely  of  the  niilanieTital  ^rland. 

The  -|»eriiiatii'  duet,  risiin;;  from  th»'  dL-lal  end  of  the  heniuiplir-Hruii  aniimlla  at  the  |N>int  where 
it  enters  the  niilamental  ^land,  ii^  a  very  lon^,  elonely  coile<l  tiilM-  lyinu  uj' in  'Ak-  anterior  end  of  the 
anterior  <..'i  riital  msu^.  In  it  may  be  distinguiahed  a  proximal  thicker  glandular  portion  in  a  uonspica- 
ouH  loop  upon  the  n]iperanterior  bee  of  the  geidtal  maiw,  and  a  more  slender  mnsnilar  portion,  the 
Viw  deferens  ]iro|H'r  pjt>'-iiii.'  iiil^ >  the  con i< ill  iH-nit^  I  I'Va  |>iitiiiiii ,  after  <ltf<  riliin>;  a  <liiii)ilc  lo< .|.  up^  in  ihc 
anterior  face  of  the  genital  uuux.  The  glane  penis  ia  i»hort,  bluntly  conical,  and  ia  armed  with  minute 
recurved  hooke,  the  armature  extending  for  a  distance  of  1  mm.  along  the  lining  of  its  canal. 

The  vajrina  :«  short,  conii-jd,  (wt-^in^'  om  -  ttito  tin-  \  rr\-  slender  va'jiiial  duct  which  courses  inward 
to  tlie  inner  ohliipii  "ai  c  of  the  nidamentul  ^;land  ami  pjiM-si^^^  into  i  he  .small  Npherieal  8i>ermalotheea, 
about 0.27  nm.  in  ii  uu  icr.  Cloee  to  ita  entrance  arim«  the  uterine  duct,  which  recMves  tlie  duct 
of  tlM  anall  pear-shaped  apermatocyst  and  pamt  into  the  nidameutal  gland. 

Habitat:  Fonnd  in  rocky  tide  pools  all  along  the  coast  near  Pacific  Orove.  Not  rare.  Found  at 
all  timaa  of  the  year  in  anall  nnmben.  Type  >m>>  181279  U.  8.  National  Muaeum. 
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BULLETIN  or  THS  BURSAU  OF  FUHSBIBS. 


CiuUina  finmmaetdain  may  l)t'  rea<lil.v  rwmfnijM^l  hy  ita  jwculiur  i-olnration,  th.'  rich  brownish 
black  rhinophores  standing  out  strongly  ag«in«t  the  light  yellowish  white  of  the  body<  It  is  an 
•Btiemely  filnggiah  aiiiinal  in  conflnement,  seaiveljr  movinf  from  ita  place  in  the  aqoaflmn,  even  ander 

theinoxt  favomhlecondition!*. 

The  2  new  Hpeciesof  CtntUnn  hen-  ilttw  rilK^l  iiuiy  Im-  cjotily  diftinjruishtHl  in  iiie  from  any  utlier  of 
the  Monterey  Dorididie  by  their  striking  wloration.  But  1  other  siKH-iw  of  this  gttnuH  har  Ikn  u  uiken 
in  till'  I*acitio  Ocean,  Cadkna  paeijica  Bv^iU,  fmni  Alaska.  Tlie  subjoined  tabulation  ol  the  ndulie  of 
the  a  I'ncific,  together  with  the  European  xiMM-iex,  will  aid  in  distinguishing  them. 

Radvlx  oj  *ptcie*  of  Vadiina. 
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S-t  denude*  on  each  ,  3-4  iliriiilclwoo  inner  UptoaSdaO' 
■ideofliook. 


4-4  nearly  eqnal  <)en- 


•hie:  I  

nn  oniemMe, 
.s-«  ci.  nti<'l<-»  on  lB*l      to  la-n 
f>i<l>'^  t^T  <l*>nlielcs'  aenH 
OD  ouUiiUe. 
SdeaUelwon  iuMa: '  Op  toll. 
tt-7oaoaalde.  | 

2-S  denticle*  on  In-j  CptoVk 
aide;  4-7  on  outalde. 


gnU^Qilj  JUUTEODOBIDIIXi 

Body  rather  ooft,  somewhat  <lei>reHse<|.  niit.f  uiii  very  iniimtely  granulated,  pallial  maivin  wiiie; 
tentacles  conical;  branch  Ik  tripinnate;  foot  rather  wide,  its  anterior  niaigin  with  adeep  sulcus,  the 
upper  lip  deeply  eoMurgiaatei.  Labial  aniMtara  none.  Bhacbia  of  radnla  naked,  pleime  mnltidaBtate. 
the  tooth  booked.  Peak  aimed  with  a  atylat  or  naanned;  vaatibabtr  gland  aad  dart  praaool  or  not. 

BmUhnOj  TIIL  PLATTMBIDnrS. 

Body  ooriaoeoos,  rigid,  flattened,  fragile,  itM  outline  nsnally  oval  or  roinKlc*!;  nolieum  smooth  or 
most  minutelj  granalated,  pallial  maijgin  wide;  branchial  opening  usually  few-lubed,  stellate;  tentacles 
finger-like;  aatoiior  margin  of  fbot  bOaMate.  the  upper  lip  deeply  notched.  Labial  anuature  none. 
Bhachis  of  ladola  naked,  pleune  mnltidentate,  the  teeth  hooked.  Prostata  large. 

guUunOf  a.  aHB01IODOBIBII£i 

Body  elongate,  oomprened,  soft:  briUiaotly  colored,  often  ttriped  or  epotted;  notmun  neariy 

alwavH  "iiiiioth:  mantle  nmrcin  hmail  in  front  and  behind,  the  re^l  'I'li!.-  t!;i!TM«  :  ft'ntarli>-i  •iinall, 
conii-al.  often  aw  if  everte«i;  bram  liial  ieavt-w  luually  simply  pinnate,  Liliial  artuature  ftmnj.'.  >>i  very 
minute  hook*.  Rhaehis  of  radula  very  narniw,  often  with  minute  c<jnipr««»e»l  spurious  teeth;  pleune 
mnltidentate,  teeth  liooked,  often  with  denticulate  oater  matgin,  the  fint  one  denticolate  on  both 
No  trm  atomadi.  Penis  onanned. 


CTwsisdsito  Alder  aad  Eanoock,  Mao.  ML  Ifadlta.  IKflL.  PL  Vn,  IWh  p.  XVII,>^tei|ti.  Keet  KadMehaeFhcn  dtr 
8ttdieebllI.iow.llntwOodaato9r.B.  VIII..18nkp.7«  H.  XIV..  USa,  p.  1.  Vnteta.4.CtkelavaiO.  fUaltaaca. 
MaL  BMHIsr.  XXV.  1*78,  p.  1.  Mens  dmnuMtocfdan.  llal.  Bllttar  K.  P..  I,  p.  ftt.  Mai.  Cateia..  XI.  UH.  p.  4M: 
8apbH.i,uaoi,p.  14:  u.iiu.p.  m  xv,uM.p.Mi  XVI,  tp.  w:xvu.nni,^  laibtrc  BsImim  s.  ksbbi. 
d.  Japan.  Vttdtbr.,II.Vefii.d.k.  k.  SDel.^Oea.in«ii.  XXXI.  tan,  p.  SM.  Kapon  en  the  VodlbiBneUata, 
ChallMifsr  BeinitB,  X,  ISM.  p.  M.  Hep.  on  tlie  NndltaanelM,  BnU.  Mas.  dmp.  tnri.  Harvard.  XIX.  MM.  ^  Miu 
SfMsB,darHad»ir.aaaletQpadsa.lN(p.llS:  Veiier«talieTsrkanMenDda«aelloiMMea.Veik.d.k.k.aoei.* 
boL  OawllseiL«lsn,XLm.lMi,p.41A.  lUeOpirtheiiiwielileB,BalLllai.CeBp.Zosi..  XXV.lflkllN.P-Ua. 
WBdimaBctias  et  Mawenia  prayeaant  da*  oam}iatne»deial'ttneewi«  Alice,  it«*.Caa>p-8cl- Albert  I- < 
xnr.  ISM,  p.  17.-^.  Jhariaa.  IMtr.  a.  KannMlii  d,  Nodllir.  d.  MItlelBeres,  Hal.  Bllttar.  V.F.  IL,  IMi^  p.  L 
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9.  OhroBOdiOiHs  pott«w>  CockttralL 

(M.  XXVX,  flg*.  13. 14.] 

ammodorti  paiierm  OBdMiall.  TIwn  new  vwto*  of  ClnonMt4oriii.  TIm  NMdltH.  XVI,  IflB,  1,  p.  M.— Mwnwtaad.  cpu 

dt..  pb  44. 

In  tite  rammer  of  1804  «  single  individaal  of  fhronutdorig  wax  taken  at  Litrht-IIouM-  Point,  ami  the 
rolornl  ■lni\vin;~  of  plati'  xxvi  (fi>ts.  ];{,  14)  wi'iv  inaile  from  it.  Tlic  uninial  t-jiiniK-ii  i|>i«n  llieover* 
tluw  pii>e  ol  the  atiuarium  soon  after,  and  no  spechn^ns  have  sini-e  tlien  been  found  in  the  vicinity  of 
Monterey  Bay.  In  IflOl  Prof.  T.  D.  A.  Cockerell  .dnciribed  the  above  apecies  from  La  JolUi,  Cal., 
when-  it  apiioars  l<>  lie  ijaitc  ciuiuiion,  to*  also  at  San  PtHlrn.  With  Vii-  kind  permiflBMNI  thd  following 
dwxTiption  (I.  r.  I  iiiiii  analyli<-al  taMc  of  HiK-ci^-i*  of  f'hromiftori*  found  by  him  are  here  repruduc-vd: 

"lv«  ii>;tli  alx>ut  II  mm.,  forni  of  ' '.  xn>>i,T»it<ui',  hut  uniformly  much  smaller  and  quite  dlllnvat 
in  niarkinip*-  Uvvp  ultramarine  hUw,  including  the  whole  of  the  foot;  mantle  with  two  ratlier  hroad 
lonffitiidinal  Mripen  <»f  bright  orange,  not  uniterl  posteriorly  and  ending  anteriorly  at  the  rhiiiophore^, 
but  anterior  to  tlie  rhinopliores  is  a  trunsvenie  orange  stripe;  nic<lian  8tri|>t>  of  C.  mm^arl'intli  repre- 
•enteil  by  an  inconspicuous,  lighter-blue  line;  margina  of  mantle  very  narrowly  pure  white;  foot 
wholly  without  marks,  exc»pt  that  the  bind  end  has  a  suffwied  whitish  stripe.  Rhinophnm  and 
bDMirhiiv  entirely  n-tmctile.  I^nmciiial  plnino-  11,  in  a  i-irctf,  simply  pinnate,  entirely  of  tin-  Line 
color  of  the  mantle.  Aft^r  death  a  iuiiiiIkt  of  eonieal  white  {lapillie  (uIhhiI  U  on  each  mdej  ajtjn-ar 
beneath  the  hind  part  of  the  mantle.  After  death  the  blue  dissolves  out  and  the  body  becomes  a 
sort  of  pale  greeninh  blue,  with  the  dorsal  ^'tripe  very  white  and  the  orange  hand.i  a«  in  life. 

"Habitat:  In  rocky  pools  at  low  tide,  I.n  Jolla.  Oal.,  early  in  August,  rather  i-uinmon.  ( Wilmatto 
FtoTterOockerell.)" 

Tili^i  <i/ 'prrim  »/  rhmnuxlori' /'Xiinl  nt  La  JiUlii. 

A.  Gca«nl  enliif  »  deep  iilinimarlnf  liln<-.  which  ulter  <le«lli  (1l«>mlveii  out  in  fiiniinliii.  i<r  cvun  In  i^'u  watrr. 

a.  Small,  abnut  11  mm.  Iim^,  nmiitlf  vi  lih  twn  oraiiKi-  xlri|ii-i<.  fii<>|  u  illnMit  ••rntiKi-  itinrko  ''  inirlrrrr  ckil, 

6.  Larger.  o»er  60  mm.  l<ing,  luniitli-  uikI  tiNit  wllli  ininH'nm»  Dmnio-  sixm  , .  ( •  unUt  mlnlit  Ckll. 

M.  Oeiietal  rolor  |iart>k>,  very  hrllllanl,  the  eolor  nut  <li-«>lviiiK  "ul  iifti  r  <li-nili  in  (•■muilin  .t  -i  n  snii.  i 

a.  Mantle  wllh  a  jrellow  manriii  and  threo  lonKiluditmt  yollow  atriiw*;  cud  ol  fool  with  an  uruiigt-  .otri|i«. 

The  specimen  taken  at  I'acifi<-  (imve  was  22  mm.  in  lengthy  twice  tbat  of  the  La  Jolla  apecimena, 

bat  in  all  other  external  features  agrees  with  them. 

From  my  own  notes  of  ]H\H  I  take  the  following  deM'ription: 

Body  elongate,  linear,  depressed,  mantle  about  equally  rounded  in  front  and  behind,  mantle 
maiipn  rather  narrow  laterally  and  behind,  in  fmnt  broad;  tail  not  covered  hy  the  mantle  save  in  its 

Hiit'Tior  portion.  <ieiu-ral  Koilyeolor  deep  tiltraiiiarine  liliie;  n;.rfitl4>  with  -  liroad  loiitrilmlinal  stri|isa 
of  orange,  entirely  or  iiieompletely  unite<l  )K;hin<i  the  hnuiehial  plume,  ending  in  front  jutit  outside 
the  liasi>fl  of  the  rhinophores;  in  front  of  rhinophores  a  transverse  are  of  orange  as  if  a  continuation 
of  the  lateral  ^tri|ie;  a  nie«lian  light  blue  line extemling  frotn  lM>tween  the  rhinophores  to  the  bram  hi  e; 
margin  of  mantle  narmwly  e<lgcd  with  whit<>;  foot  of  sanje  ultramarine  blue  as  re>t  of  boly  with  a 
suffujH*<l  median  8trii>e  of  lighter  blue  iifion  <lon«l  snrfaee  of  tail.  Ithinophoret"  |)erfoliale  with  12  to 
14  leaves,  clavus  sliglitly  darker  blue  than  the  Inxly  of  the  animal,  retractile  within  low  sheaths  with 
smooth  maitpns.  BranchiiB  0  to  II.  «iinply  pinnate,  alightly  lighter  in  color  than  the  mantle, 
OOmpl'-tely  j-etrai'tilo  within  low  sheatll^i  with  smooth  iiWlgtlU. 
Length,  22  mm.    liadula?    Kepr<Mluctive  i<yi<lem? 

The  above,  loKi^tlier  with  the  colored  figures  of  plate  xxvi,  will  suffice  for  the  ready  recognition  of 

thiw  ppeeieji  in  life.  I  hope  to  be  able  Soon  to  aild  detailed  anatomira!  oliservatioiis  ii|Min  tlii>  ami  the 
other  speeiet"  of  Californian  Chromo<loridinie,  which  may  throw-  wjine  light  upon  the  >«i>ei'ilic  di^tinc- 
tions  existing  iH-lween  them.  I'p  to  the  pre^'nt  time  there  iMve  been  liated  the  following  apecict  of 
thin  genus  fmm  the  western  coast  of  North  and  Centml  America: 

(I  .  (•Ar.,jiti«(.iri<  'lain  tU'tgh.  I'UKcI  .<><ilind. 

(■1,  I  .>,r'.m'M/.>r>«  m/i/orH/rn.o-  Iti-ruli.  .Siiiin  Harlmm  l!-luii<1«,  San  MafOb  Motttsny  <Dall). 

<'*ir.ijH.M/-iri)«  MNri'*Tffl/<l/iji  riwkrrcli,  Miu  r»tlri>,  La  Jot  la. 
(li  f  hi  ittiit>*t'trinifffiiutizn  tii-rxli,  l'uniuft« 
(.S)  (  »r.,<iiOffiiri«  ;irii-f«-r.<- ('iM'kiTi  ll 

(«J  t"Arr>iri»^ori<  ..,..,/,!,  '.II,  .'i  r.«  l;,  t.  1 1,  Iji  L.Ila,  .^«rv  I^IO. 
(7)  ChromoUoTU  aei;uAlia  IK'ncli.  Ouil  ol  e'alilomia. 

B.B.r.tm-4 
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Sir  Charles  Eliot  (CVtckcivIl  and  Eliot,  Notes  on  a  Oollectioa  of  Califomian  Nudibraocha,  Journal 
of  Malacology,  xrt,  UHI»,  p.  37),  oomee  to  the  welt-fonnded  oonclnrion  that  Oh.  vnirenilfiHs  Oorkereil 
is  identical  with  tin'  [ircvioiiBly-dewritMHl  '  7,.  i'.il',f,,rm,  n.-i."  P^orfh.  Tin-  laltt-r  H|>ecicri  i>  -t:itf<i  1>y  I>all 
to  have  been  taken  ut  Monterey.  It  miut  be  oi  extremely  rare  uccurreu<%,  as  1  have  uever  fouuil  it 
In  twelve  yean*  coUectiiiK  at  varying  timea  of  tbe  ymi. 

Subfamily  X.  MIAMIfilNf. 

Form  of  bo<ly  oval,  ii"iiic\vliat  depmi»<m  hut  urchi'*!:  iiotii'iiiii  <-aiiii>llati',  ]>aHial  maiyin  rather 
wide;  tentacles  suihII  <>r a) '-i  n i ;  Itranrliiii- Ufually  tri|>iiiitatc;  f<M>l  not  narrow.  I.ttl>ial  armature  made 
np  of  minute  rods  or  hooks,  libachis  oi  radula  not  narrow,  naked,  ur  with  spurious  teeth;  pieone 
mnltideiutate.  No  true  Momaeb.  PbdIs  anarmcd. 

Family  B.  DORlOPSIDlDiC. 

Bo<ly  tu-arly  iihviiy.x  Huft,  il.-  fi  rm  ;llInll^t  i  xuitly  !i«  in  tnu-  l>oriiliil.»'.  Or.tl  ajiertnn"  |w>n' like, 
tentacltw  very  tihorl,  lulnale,  rhinuphurfti  and  brHiu-hia>  «»  in  true  iXiridida'.  Notieuui  suuuth  or 
tuberculate,  palllal  naigin  usually  wide  and  nndnlating.  Foot  wide  as  in  true  (cryptobranchlate) 
Oorididii'. 

Oral  tube  !<inipl(>,  not  glandular.    Pharyngeal  hulb  an  elongated  cylindrical  sucking  tube,  destitute 
of  mandiblw  and  radula.   Thi>  (lo^Ier^or  eml  of  the  liver  deeply  divided. 
BbdIs  anued  with  a  series  of  hooka. 

Osnni  9.  D0U0PBI8  Fmm. 

iHsii^lllll  Fsait,  ftoc.  Zoot.  HOT.,  1X60.  p.  32.  Aiaer.  Jour.  (Vini  h..  VI.  1H71,  |>.  'JW.— Ik-r)(h,  Nft<'kt«rhnfckpn  der  e>adii««, 
III,  JoBf.  Mu.«.  (iixleflroy,  VIII,  IHTA.  i>.  Kl.  XIV,  1*7*.  j..  I'l.  Malacol.  Dlitcr».,  .V,  IKi.,  |i  3M:  Su|i.  I.  I»«0.  p.  »; 
XV,  IIW4,  p.  698:  XVI.  '.>,  p.  Mi;  XVII,  IfiWi  y.  W!.  l>orl<i|Mrii  dca  Mlant.  MertxN..  .Inlirb.  d.  il.  Mai.  C,n., 
VI.  1879,  p.  42.  I)<triop«en  d.  Mlttdmei-reo,  Jahrh.  il  •!.  Mul.  (i<-«.,  VII,  IMP,  p.  »7.  Kf|iorl  on  the  Nudlbr.. 
CtMllvnser  Kep„  X,  Ihni.  p.  117.  Syntcni  der  Nudlbr.  (>aiitenifind«-n.  \x92.  p.  VM.  OpbaliubntncbM  pror. d.  Osmpi. 
dii  ywhl  I'HirmMlelli'.  Kt-^.  (  amp.  Sci.  .Albert  I'de  Mnnnn),  Fam\,  IV,  |x»3,  p.  Id. 

Ifori<l-i'rir  .\l<1«'r  Hii<i  HaiiriB  k,  T        Ztn.l.  «.h-..  V,  IWi-l,  \:      — IlitnrHH'k,  Tniiw.  IJiin.  s.m-..  XXV,  ISM,  p.  IIW. 

Uody  soft,  r*u)uoth  aliuvf.    Hiui-hI  ^n^lia  ^iliiuiail  at  iH>t<t«'rior  i-nd  uf  pharyngeal  bulb. 

10.  Soriopaia  fulva  MacFarland. 
in.  xxit,  «K.  *:  pi.  XIX.  ttn.  »-M.] 

PoriDjinir  fnti  n  M      Fli  rliiml ,  "p-  "'it.,  p. 

Body  elon^^te,  elliptical,  the  nianili'  et^iutlly  ruunded  in  front  and  behind,  slightly  depreceed, 
soft,  the  doml  aurtace  with  low  papilla-like  eleinttlons,  nearly  all  of  wUeh  bear  a  amall  centra!  white 

flf<'k.  Heneral  colnrof  animal  a  rioh  yellow  (pi.  xxii,  fip.  .T),  the  foot  and  under  wde  of  iii:ttitli>  inar>.'in 
slightly  liKhtt-r  in  color,  the  rhinophorw"  darker,  the  liranchial  jilunn-jj  yellow ijih  whit*-.  In  ah'oliol 
the  yellow  color  is  l<.s(,  tmt  the  white  often  reniaiiiH,  MuntU-  marvrin  tliiii,  <n-inilutf,  wide,  extenditig 
well  beyond  the  foot,  its  ventral  surface  showing  a  line  reticulate  system  of  whitish  lines^  the  meshes 
cnanvr  nearer  the  body  and  berominir  nnaller  toward  the  ed|!e, 

Fi'i't  i  loii^ntc,  ellipliiid,  tlu-  Muli  rinr  ainl  [lo-ti-rior  ciid.'^  nearly  tsjiially  rounded,  the  tail  projei^t- 
ing  but  Bli^ihtly  beyond  the  mantle  behind,  the  anterior  margin  bilabiate,  the  upp(>r  lip  with  a  deep 
median  notch,  the  lower  lip  fleshy,  the  latemi  edge  of  foot  thin. 

Side)' of  lR>tly  ln'tween  tiiaiitlc  nn<!  foot  very  low  .  the  color  a  lii^htcr  yi-lloW  than  that ot  liotanim. 
K«<pr«Hlu('tivi-  o|H-iiin^'>>  in  ii.-iial  |Ml^ition  ii(Hin  a  prominent  roundcil  papilla. 

.Month  o|n-nin)r  very  Minall,  ]Hirt'-like,  entirely  cunceale<l  iM-tween  mantle  ami  tool.  Tentacles 
very  short,  flattened,  adnate  to  the  under  surface  of  mantle,  dose  together  and  directed  forwanl. 

Rhinophores  not  larv'e,  eyiindnxnnlcal,  carried  inclined  forwanl  and  outward,  the  clavufi  fi]i};htly 
<lilat4-d,  coni«d,  the  U\<  Miint,  jH-rfoIiate,  with  alnnit  18- UO  leaver.  x\\>-  .■•lalk  <  y liuilriral,  f*[no<ii!i,  one- 
third  the  length  of  the  whole  organ.  Ilhinopborea  completely  retractile  within  conspicuous  isheatlui, 
with  smooth,  thin  maigins.  Length  of  davus,  4  mm.;  of  whole  rhlnophore^  6-7  ram.;  fadght  of 
sheath,  7  mm. 
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finnchuil  pliiiiaw  5,  tripinnate,  arnMiKed  in  «  circle,  iridMpreMUng,  deeply  retnclU«  within  » 
MbeMb  with  high,  thin,  flarin);  margin,  its  edge  mnnoth,  ito  onter  rarfar«  with  small  tnberralni  rimilar 
tothow  of  tho  <l<>rxiiiii.    IIt-ii:lit  of  ^'Ik-hIIi  2  iiiin.,  ib<  iliuiiii  ii-r  ti  iiiin.    Anal  at  riv'hl  of  c  oiitt-r 

of  drde  of  branchia*,  bluutly  cunical.  itoiial  openiuj;  iiifoiiMpifiiuuti,  at  Ijmm;  aiul  ttiigiitly  in  fruiit  »f 
tlw  anal  papilla. 

I>ri  ■  h  i  i-i  r.f  laiye  individual,  length 65  mm.,  bnadth  30  mm.,  height  12-lS  mm.  Width  of 

iiimillc  iiiarniii  s  iiim. 

Intt-rnal  iiiiatomy:  Notn  tini  tliii  k.  »^>iiu  v^  hat  leathery  in  coneiMtency.  FBeudo>peritoneuni  l  olnr- 
lew.  Blood  gland  pale  yellow,  ilattene<l,  about  6  mm.  long  by  3.5  mm.  wide,  its  anterior  bonier 
refllntr  n|Mn  the  central  nerroin  pyMem,  itt  left  border  in  contact  with  the  loop  of  the  enlengatad 

pharyn(p-al  bulb. 

Buccal  tube  cylintiriCal,  white,  3  nmi.  long,  <lilating  |iu<»t«riorly  iutu  a  coniial  })urtiou,  4  uun.  long 
by  2..'^  mn.  brand  at  its  piwterior  end.   Ftovi  the  center  of  the  enlarged  invaginated  paeterior  face  a 

liitiif  fili'ntler  tuf>e,  35  mm.  Imij;  hy  1  nun.  wiiU",  <K'»H'ril>»»«  a  lixiji  f<>  th»*  left,  <-oni«trict«  mnldenly  tn  hiilf 
ilH  •liauic-tcr  and  then  <lilHt4.!^  at  tin-  upiwr  margin  of  tlu-  vim-i-nil  mum  into  a  yliorl,  thin-walled  IuIh.* 
which  loope  furwanl  and  downward  to  paw  into  tht*  tavitv  of  the  liv<T. 

The  tiaceral  niaaa  is  grayish,  cylindrical,  almut  18  mm.  long  by  9  mm.  wide,  ibt  poeterior  end 
roanded  and  deeply  grooved  vertically  for  the  retractor  manrle  of  the  branchin.  The  anterior  end  is 
i.hliijiicly  tniiicatfd  tipwani  an<l  IwUvMinl  frmn  tin'  It-ft  niili-,  tin-  -nrfaic  tlin-  f.  r!iii  <i  lu  in^  variimily 
fai'eted  by  contiu-t  with  th*-  antt-riur  gL-nital  ma—,  the  uji|M.-r  Hurfiux-  with  a  ilfcp  Imigitudinal  groove 
for  the  eaophagna  and  intt-^'tinf.  The  ««riiy  of  tht-  liver  ia  large,  centrally  placed,  with  varioua  abort 
cavemouH  ramiflrationa  opening  into  it.  and  funcliunii  aa  a  gavtric  cavity. 

HerraaphnMlitic  gland  thin,  yellow,  covering  anterior  en<l  and  upper  anterior  half  of  the  liver. 

Tho  hormiiphnxlitic  duct  is  fliort,  ulxiiil  :{  nmi.  in  Irn^rili,  iium>w,  and  leada  dirw-tly  fnmi  the 
anterior  border  of  the  viacenl  mam  into  its  ampulla  (pi.  xix,  fig.  36  h.  amp. ),  a  laige,  atraight,  yellow* 
iah,  thin-walled  tube  l3ring  along  the  inner  bofder  of  the  nidamental  gland,  7  mm.  kmg  by  2  mm. 

broad,  its  anterior  eml  n*<Mirv«Hl  and  narrowinv'  i'lln  h  di-hcutc  tiiln-  niiiniiik;  mitward  iilunj;  the  Mi|>f- 
rior  face  of  the  gland  for  alHuit  2  mm.,  when'  ii  piij'w.w  into  iiw  {•iitiHlaiice,  giving  off  a^  it  tU<v>*  the 
spermatic  branch.  The  HixTtnatic  duct  (pi.  xtx,  lig.  :iH  >•/>.  </. )  {MamK  *lire<-tly  into  tlie  left  anterior  lobe 
of  a  large  glamluUr  mam  of  a  browniah  yallow  color,  which  overlies  nearly  the  whole  of  the  genital 
maKH  (indi<ate«l  in  fig.  38  hy  the  dotted  line),  Ita  Inmen  large  and  irregular,  rcH-eiving  branches  from 
the  varionn  lobule-  of  tlie  >.'li»nd.  From  the  antero-niedian  |Mirtiun  of  Ihic  pni^tale-like  gland  the  vas 
deferena  appea»  aa  a  atrung  white  tube,  deacribea  a  loop  forward  and  ptuum  into  the  {leniii.  Length 
of  van  delnrenB  aboat  4  ram.,  gradnally  dilating  into  the  penia.  The  penia  (pneputiam)  ia  contod, 
thick,  about  '.i  Mini,  in  lenfth,  the  everte<l  ^.'l.in-  thick,  cylindro-cotiical,  al«>iit  I  nim.  loiin  byO.Bmm. 
in  liiauicu-r,  the  tip  blunt.  The  whole  giaii!<  in  thickly  Hct  with  a  m-ricK  <if  strongly -cur\'ed  hooka 
arranged  in  qnimnmx,  aUtnt  38  ^  in  vertical  heigfat  and  extending  down  the  vaa  deferana  for  about 
180 p  (pi.  xtx,  Aga.  »M0).. 

The  uterine  ilnct  is  narrow,  8  mm.  lonfe  dilating  aa  it  nears  the  point  of  entrance  of  the  duct  of 
the  i>perinHtocy>'t  an<t  o]>en«  into  the  H|iemiatOth(-ca  by  a  ioihuhii  tiiV-c  with  the  \:i;:ina!  dtnt 
fig. 38a,  u.d).  S{iennatw«.-yKt  ( pi.  xtx,  fig.  3S ^kc. )  lung,  tubuUr,  c<iili-<l  u|M»n  it«elf  at  iH>Ht«riur  inner  mar- 
gin  of  the  anterior  genital  maan,  about  6  mm.  long  by  1.2S  mm.  in  diameter,  ita  duet  (pi.  xix,  lig. 88a 
mp.r.il.  )  long  anrl  narrow,  running  along  the  up|M-r  mirfaiv  of  the  sjierinatotheca  to  it.x  iititeriorf<ideand 
ojtening  into  the  uterine  duct.    I,<ength  of  duct  uf  ttpennatocyst  5  mm.,  it^  diameter  O.U  mm. 

Spennalotheca  (pL  xix,  fig.  -W.  »i>.  th. )  very  laige,  apherical,  forniiriL'  f  i! i>  '  m -half  the  bulk  of  tlie 
anterior  genital  mam,  covered  doimlly  by  tbe  browaiah  gland  of  the  vai<  deierenH.  From  ita  anterior 
face  the  vaginal  dnct  panea  outward  directly  into  the  vagina  without  any  Mharp  line  of  demamtjon. 
Length  of  vaginal  dnct  about  3  mm.,  ita  diameter  1  mm.;  length  of  the  vagina  S.6  mm.,  ita  diameter 
2-2.5  mm. 

Deriopaitfiilm  is  perbape  the  eommone!<t  nudihranch  to  be  found  at  FMific  Grove,  occurring  in 
the  tide  ]>o<>l!<  all  along  the  eoaxt  at  all  tinuMof  the  year,  iHit  i>erha|ie  most  abundantly  during  the 
launmer  iiiontliN.  ht>  tfgg  banilM  are  in  the  umml  form  of  a  long  flat  ribbon,  about  7  mm.  in  width, 
cltjwly  ooile<l,  yellow  in  color  and  faxlened  to  the  eloping  »<ide!'  of  rtH'k.-  or  to  brown  algie,  and  are 
alao  deposited  abundantly  in  the  aquariiun,  in  which  tbe  animal  may  be  readily  kept.  £gg-Iayiiig 
may  occur  at  any  time  dnriiv  the  year,  but  takee  place  mainly  In  aununeir. 
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Family  C.  PHYUIDlADiE. 

I'.xiy  •'iiix  .>ri.iif<iu«,  oval  or  cli tiigate^vsl,  mbdepnaaed.  IIe«<1  iiitliHtiix-t,  oral  aperture  pore- 
like,  U.'nuu*lc-8  Hliort,  connate  at  the  Iwae,  formini;  a  very  short  veil  atxive  tite  oral  aperture,  nihaite, 
difntifonn  or  4]«*prm<ed,  free,  rarely  { Ph^idiointvi)  affixed;  rhlnophoreN  rplniHile  Into  nht^tha,  th«> 
cluvus  [KTfi>lint<'.  V.mbf  of  IkmI}*  alnioxt  ciinally  riiiitiil4><l.  Nritjviiin  ililatol  in  it.»  ulioK-  l  in  iitnlcr- 
fiKV,  tlie  jtallial  inanrin  everywhere  exli-ixlinK  iH  yoml  the  fiMtt.  Hack  aiiiitwt  always  uia-veii.  tulier- 
colato;  the  tuherculea  fonninit  iiiiil-<l<tn<ul  loii};i(iiilinat  aeritw  or  arranged  in  qnincnnx;  the  halo  of 
the  anterior  tii)i«>nMile«t  of  tin*  lateral  eerieH  perforaitnl  by  the  rhinophort-s  or  <■<  >ntiKiionii  to  them:  the 
halo  of  the  jMKitcrior  nie<liuti  neru-s"  {Kenux  Priierin  exfepte<l )  {ierforale<l  l>y  the  aniw  or  eontiguoiw  to 
it.  *  *  *  Kxternal  pitrtiiiTi  111'  till- iiiiilt'r  si(l«' (if  iiiiintle  iuar)rin  HiiiiM»th,  Ihi- iiiiiiT  iMirtioii  ln'jirinj: 
thin  trans>-enw  bmncliial  Uuiella*,  interrupted  in  front  by  the  depreesion  for  the  head,  on  the  right 
aide  by  the  cenital  papilla.  Anal  aperture  pn«tern>inedian  uprai  the  doranm  or,  nrely  {Fryeria'), 
ln'twi-i-n  iii;iiil'<' ;tii'l  f  "'t.  tlic  I'vliiulricnl  re^'tal  tiiln'  projcrtimr  frutii  its  nivity,  «>»n>iive<)n  it-;  riiiht 
siile  Ic-ii'luiL'  Ih  Icw  ix  the  n-iial  jiore.  .Side*  nf  l»Nly  !..«.  the  fiM>t  well  ileveiojH-d,  narrower,  ;ind 
ahorter  thati  tlu-  mantle. 

Oral  tutw  laiige,  euctorial,  pyriiurm.  aymmetriva!  (u«ually),  or  asymmetrical  on  aocount  of  a 
regular  or  irregular  glandular  nuM  coverinir  it;  liehind  continued  into  tlie  long,  cylindrical  pluuryngeal 
bulb,  (lestitnte  of  mandible*  and  ndula.  Pofterior  end  of  liver  not  deft.  Vvbm  armed  with  a  series 
of  hooka. 

Family  D.  P0LYC£K11).4:. 

lirani'liia-  of  ]>itinali'  pliiiii.'-  .irr;i:ii."-<I  in  un  if.  nr  rin  lr.  uiiittil  or  wi>.irat"'  at  tlicir  'i.f-cs,  n<'Vrr 
rt'trui'tiU- into  u  I'uvity.  CtiiMis  ot  rliiuuphim-H  iii'iiully  |>erfoliale.  Pharyngeal  hull)  mjiuetiiiu-i>  with 
a  Bucking  crop. 

BabAudlr  XL  FOLTQERmTS. 

Body  more  or  lit«<  elon^itate  an<l  liiiiai  iform;  donum  MUvef y  set  off  from  the  »<i<U'<',  or  wiili  a 
prominent  lateral  niaigin;  frontal  limb  more  or  lew  prominent,  almple  or  ornamented  w  ith  nimple  or 
com|KM<ite  npiiendafiw;  on  each  aide  of  thedorram  often  either  a  (rfnftle  doraal  appendafre  (hrnnrhial  i 
or  ^rvcral  ^inipli^  or  <'otn(x i-itc  otieS  in  •  wriee  alon.'  tilt'  iiiar^MU.  Hliiiiopliorc^  witli  or  witlioiit 
iilii!Uthr<,  tlu-  rluvux  ur^iially  perfoliate.  Branchueof  f<-w  pltnneh,  the  plumeii*  often  nimiMtsite.  Ten- 
tacles small,  loU'like,  fol'llike,  oraarioulate.  F<H)t  not  wirle,  UMually  rounded  in  front.  Pharyngeal 
halbaimple.  Buceul  (!avity  u^•llHlly  anneil  with  tnandihular  lamiiue  (<iflen  maile  up  of  minute  nHlx). 
Bhachiaof  radula  usually  naked;  the  larger  lateral  teeth  uncinate,  the  external  ones  simple,  (uually 
without  hooks.*  Glana  penb  armed  with  •  aeriea  of  books. 

ocmw  10.  maaoM  un^ 

.V/lir<t  1/-V.  I1.  «"»fviT».  Vfli'ii^k.  Akjulfiiiii  iiH  Korli..  1,  I'ip.  ji.  «  Itiil  111..U    l^li.  |.  <l 

.Kf7i'r>i»  Ixv.ii,  AUUt  Mint  lluiM'oi  k.  Miiimiiir.  |i«rt  IV,  IhC*.  dim.  1,  jil.  Jl,  purl  \  I ,  Imu-  1,  pi.  IT    lis.  I  I  ITv  [witl  VII. 

y.  *i.  XIX,  pi.  46hUi...  tlK.  IT.— <«.  (».  Sar«.  Mr. II.  tvt  iir.  l.  V..r\-..  1-.7H,  Int..  Xl\  ,  :  l  ii>iI. 
.Ii;irr«,  IK-rxli,  Hi'itr.  i.  Ki'nnloiM  iK-r  I'olyfiTn'Ieu.  II.  I'v^i.  Vcrh.  il.  k.  k.  k>oI  -t»)t.  i;e».  Wmn,  XXX,  p.  iH*.  SysUaii  der 
NiKliltr.OnalvroiMNtrii,  IN92,  |>.  W,. 

liiMly  ^tniewhatlimaeiform,  rohust,  rigid,  with  numerous  tuberuulesabove,  rooetly  In  rows;  frontal 
inurviii  narrow  ,  tiilH-n-nlHte:  {lallial  margin  ineotispicnous,  tuliereulate;  clavus  of  rhioophoree  simple, 
their  Hill  aiiis  oi,ii.,ii<';  ti  iitac^les  suall,  lobiform;  brandme  of  few  trtpinmite  teftvet,  eufa  one  protected 
by  a  iieculiar  individual  lobe. 

Labial  disc  with  a  band  of  minute  rods  dose  to  the  buccal  aperture  below;  a  Vuffi  tnandlble 
prc^'Ht  al>ove.  Ua  l'ila  mix lerately  wide;  the  rfaacMs  udced;  fdeune  with  many  tmiformly  booked 
teeth,    (.ilmiii  iieni^  urtuud. 
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11.  agina  ■UMpnaetatiu  BlacFlu'lMid. 
|Ki.  SIX,  ttf.  a-N.] 

JBfirrt  nBtnfmiii-lntii'  MncFnrliiinl,  op.  l  il.. 

Body  arched,  not  at  all  deprawed,  robust,  highest  and  broadest  imniediately  in  front  of  the 
branchial  plamea  and  iloptnff  nipidly  behind  Into  the  bit»d,  bitmtly  roanded  tail,  in  front  more 

l^nuliuilly.  I>'irvntii  thickly  wt  «'vprj'whef0  with  !-li<>rf,  lihjnt  tulMTcules,  cyliiiilrii  ;!]  nr  with  ^lit.'htly 
<'X|>aii<l«-<l  ii|iii-*'>-.  iirniiivtc"!  in  iro'ifiilar  row*.  Fmntal  iiiargiu  narmw,  cliwly  set  witl»  liilMTi-ule*, 
t-onliiiue<i  Ix-hiiKl  the  rhiii<)iihiir\'7<  ii"  a  tuU-ri  iilate  ridge,  lxMX>ming  let«  aiid  Im4  protnineiit  until  the 
dono-lateial  luaqpn  is  at  length  marked  only  by  an  irrepJar  vow  of  talmcttka,  curving  upward  and 
meeting  the  median  dormi  row  of  the  tail  liehind  the  bianelifaw 

FiMit  imrniu  .  litji-ur.  ilii'  ^^Mt  s  nt  urly  ptinilh-l,  ta|M-riii^' abropdy  Iwliind  into  the  biontly  KMUidad 
uil,  in  frunt  truncate,  uiuiividctl,  thv  ungles  simply  rounded. 

Mbath  mall,  Jneonapieaoin^  wiUi  a  email,  lobelike  teotade  on  each  aide. 

^irle^  of  body  xet  off  sharply  from  iiiaivin  of  foot,  amooth  Yh^Idw  and  in  froQt,  behind  and  above 
with  thrve  unet|ual  n>w!>  of  tul^n-iiles  diserprini?  »ilightly  posteriorly. 

(ifmnil  i-olor  whit«>  or  yellowinh-white  with  irnjKularly  w'attereil  j-inall,  dark-brown  spots,  or 
entirely  white.  Mai:gin  of  dorsum  and  everywhere  between  the  tuberculea  sprinkled  with  minute 
dot«  of  pom  white. 

Rhinophorei^  simple,  cylindricnl,  tniiK-atr,  0.5  mm.  h<nv',  oomplott  ly  n>tfactile  within  protninent 
tultert-ulate  aheaths,  the  5-6  tubercules  and  the  margin  being  high  on  the  onter  aide  and  quite  low  un 
the  inner  one.  Between  Uw  rtiiaopborea  a  nediao  longittMUoal  row  of  tabercoka  beooming  inegnlar 
behin«i. 

Branchial  plumes  H,  tripinnate,  small,  each  one  pmtecteil  by  a  lai<Re  imftolariy  tubercolate  lobe 

at  itt4  oiiii-r  Hide. 

L.eugth  of  huge  individual  13  mm.,  width  3.5  mm.,  height  4  mm. 

Pharyngeal  bulb  short,  etrtmg,  nearly  apherieal  in  abape,  about  2  mm.  looir.  dif  htly  len  in  hdgbt 

and  width,  tht'  nuhila  -a<-  iimjcctin;:  iM'hind  and  l>elow  for  0.5  mio,  The  labial  diw  isponvcx,  tho 
opening  triiiiiv'iilar,  ciciiiictl  u  iih  ml iicr  thick  culiinila.  Above,  foniiinK  the  nwf  of  the  opening,  in  a 
•ingle,  broad,  thick  iiiandihtdar  plate,  a  nam>w  girdl«  of  /Ine  riHllike  cutiinilar  tbickenin||B  guanling 
the  opening.  The  mandibular  plate  (pL  xix,  fig.  41)  ie  quadrangular  in  form,  ita  aolerior  cutting  edge 
v^rr  thick,  straight,  the  poaterior  one  much  thinner,  rounded  and  colorlosa.    Width  of  mandible  5HJi  ^. 

Ra<liila  hn»a<l.  dtt-ply  grooved,  colorlew,  extt-pt  in  thf  (M.^itcrinr  mwH,  which  an*  yclln\  Tn  th 
in  1(^22  rows,  the  liu<t  two  immature,  the  formula  of  the  dentition  17-0-17.  Khachis  narrow,  nake^l. 
fletural  teeth  17,  similar  in  form,  atrongly  hoolrad.  Shaft  with  the  usual  thin,  winglike  procenon 
the  inner  maigin,  as  shown  in  plate  xix,  figure  44,  which  represents  the  fifth  and  xixth  plcnne  of  the 
sixth  row.  The  innermoist  t^ooth  is  the  smallest  of  the  jdeune,  the  succit-Hling  four  incn'aj'iii):  iti  niie 
pi.  XIX,  fig.  42),  the  n-niniiiim;  ones  nearly  eijtial,  the  oijterniost  one  slightly  smaller  ( i)l.  xix,  lig.  4;{). 
Length  of  innermost  tooth  0.09  mm.,  the  outermost  about  0.09  mm.,  average  length  of  teeth  from 
middle  portion  of  row  0.108  mm. 

The  .Ulterior  genital  miifi^  it<  plano-convex,  the  plane  Mirfaee  ilinvtnl  njiward  and  inwanl,  elliji- 
ticjil,  about  4  ntin.  long  by  2  mm.  broad.  The  s|icrmatotheca  ie  r^pherii'ul,  \.2  niui.  in  diameter,  an<l 
lies  upon  the  anterior  upper  border  of  the  genital  mass.  0]H'ning  into  it  close  together  are  the  vuginHl 
duct  and  the  oviduct,  the  fonner  iMuving  n't  might  outward  to  tlie  vagina,  the  latter  short,  receiving 
the  duct  of  the  email  pcar-«iha|H>d  H[iennHtocy!>t  and  uniting  with  the  hermaphrodttic  ampulla. 

The  [K-nis  (  pneputiiiin  i  i<  i>,  l.'id  in.n.  Inn/  \\\  (I.L'l'l  lutii-  in  iliiimrtcr  ninl  tla^-<■^^  craiin:illy  uver 
into  the  slender  vas  deferens.  The  relraeted  glanx  i:«  cylindrii^l,  xhurt,  bluntly  rounded  at  the  end, 
0.378  mm.  long,  ita  canal  dotbed  with  very  minute,  denaely  aet  hooka  for  O.lOO  mm.  of  ita  length  from 
tbetip. 

Habitat:  t'nder  overhanging  rockH  at  low  title  all  along  the  cmuit  from  Monterey  to  I'oint 
I.0IM*.  Not  rare.  Piippcially  eomtnon  n\»i\i  t<|M>nget<  in  a  tnnnel-like  ^'Mtti  ■  innneil  hy  the  waves  near 
I'ebble  Beacli,  on  Carmelo  Bay.  Very  sluggieh  in  movement,  shuns  the  light,  and  soon  dies  in 
activity. 
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Qmu  11.  IMLk  HMlkilaai. 

in.  xxttt.  II*.  ■«:  pi.  xt%.  flg*. 

Bo<iy<lf|ii'f.v^'il;  ironliilainl  lati-ral  iiuirv'iii^  iiai  r.  i\v,  M^t  wiili  i  iui>-sliai«''l  papillrf;  rhidDjiti'ircH  retrat'- 
tlle,  claviw  |M"rfoliatf:  liniiirhial  plnim-j  fi>\v,  tri|>iniiatt>,  iiunri'ir.u-lilc  into  iishealli;  tfiitai  W  hliint, 
CMialiculate.  A  flattened  mibnuuginal  ritige  on  eth:h  Mtl«  of  the  anterior  end  of  the  body  juat  bebind 
and  above  the  tentm-leH. 

No  labial  annalun'  ii'ir  iiiaiiilililc-.  Ha' lulu  iMt  iiarmw.  tlii'  rhacliin  \s  itli  a  -iiiu'li"  -critf  Ilat1>  nf<l 
•puriolu  teetli;  tiixi  ptvural  tooth  blender,  htiok-like,  the  woond  lariff,  the  rHiiminiiig  lateral  teeth 
(10-13)  Hinaller.  flattened. 

Glan>'  ]M'iii-  armiHl. 

T\\\»  K0IIUI4  was  |in>|Mme"l  for  the  riHvpticin  of  the  lullouiii^  Idriii.  It  in  allit-il  to  the  ip-iicra 
IVioprt  Johnston  and  /<wi  K<t.'!i,  Imt  difffra  from  tin-  tirxt  in  tiic  i-haracter  of  the  frontal  a\>\»'w\agea 
and  in  the  prawnoe  of  B|>uriuiu  teeth  on  the  rbachia  of  the  nulula.  From  Imt  it  diBen  in  the  ahasenoe 
of  luandibliea,  and  from  both  in  the  pi«aenoe  of  the  mbmarglnal  flattened  ridge  or  lobe. 

•     IS.  lAilacockerelUMarFarbuid. 

(PL  xxTii.  Its*. !»;  pL  xis,  OgK  iMO-l 

tAOt  ndtmttt  Maefaflaad,  ep.  rir.,p.  17. 

\Un\y  donate,  dopnwMil.  tia'  ends  voundf<l,  the  Imc-Ic  slightly  eonvex,  tbe  mantle  naigin  pmnl- 
neiit,  overlapping  the  foot  everywhere  except  behiiitl. 

Doranm  ronnded  (pi.  xxa'ii,  flft.  W),  nently  vloplnir  to  skke  and  anterior  and  poeterior  endit  from 

r<  jri<iii  111  till'  ln':irf  I'm1H:i!  iHMr;.'iii  Iwariti)'  i-li>?»»'ly  >«-t,  ^timt,  club*shaped  pa|rfllM'  arranvriil  in  nlxirt 
olili<)ii<'  rii»~<<]H-4  |>a|iill.r  in  t-arli.  iiK-rca.sitiK  ]irou:ri-!<Mi vi-ly  in  flise  (itHD  the  OUterniost  on<>!<  |i>uar<l 
the  iiK'diun  line.  I><nKtli  of  iMtpilla'  l-t>  mm.,  breadth  up  to  1  mm.  Eadl  fM^^hl Is  supi>ort*Mi  by  an 
axial  column  of  atrong  spicules.  Uedian  portion  of  dorsum  with  nnmsroaa  aoattend  lo«'  tubercnies 
of  varyinfT  siie,  the  lantest  near  the  median  line,  between  them  the  snrhre  smooth. 

Heail  ui'lc  (pi.  t'uf.  !-li<i>itiir  alK>vei  the  friiiit;il  niinvlii  promiiifnl,  Iwaritip  |>;«pillii' similar 
to  thntH-  of  tilt'  niihv  of  llie  niantif,  the  mouth  opening  lar^e  with  (.-onHpicuoiM  lleshy,  plicated  Upe. 
Along  the  aide  of  the  head  an<l  anterior  end  uf  tlie  IkkIv  <m  each  nide  a  fleshy,  flap>Hke  subpallial 
ridge  (pi.  xi\,  lig.  4.'m),  it«  anterior  end  jiu>t  behind  and  slightly  almve  the  Imw  of  the  oral  tenta<*le», 
clooe  Ih>Iow  the  jiallial  margin  an<t  |iurallel  to  it.  The  anterior  and  ]>osterior  end.x  of  t he  rid^n*  urv 
ro«nfle<l.  it»  niartiiii  fiitiooili.  F/i-tiifili  of  riilK*-  2  nun.,  width  0..t  nini.  TentacK-  rylin<lnM-oni<'al, 
truncate,  gro<»ved  on  ui»|H;r  eurface  throughout  the  entire  length.  J.«ngth  about  2  mm.,  diameter  at 
base  0.7  mm.,  at  apex  O.S  mm. 

Foot  liiu-ar,  abrnptiv  poiiiti'<l  iH-liiin!  and  i-xtciidini;  (K»yonil  tin-  inantlr.  i's  iiiaririii>'  tliin  ancl  bKMid, 

in  front  Hijuarii'h.  I'li^'htly  ciiiarglnate,  tli  iriuT!*  roundc<l,  dwply  bilabiate,  tliv  upp«T  li]>  |>ro|ecting 

beyond  tbe  lower  and  slightly  connive  (pi.  xix,  ti^.  4.i.) 

Khinophorss  retrai-tile  within  smooth  uuiryinetl  fheatha  Stalk  and  clavus  of  nearly  equal  length, 
tap4-rinf;  to  a  blunted  h[h-x,  the  clsviis  oliKhtly  <lilaied,  jiurfoliate  with  about  13  leaves. 

I'.r.iiii  hial  -       Ill  inn  t  r.ii  ti      into  ravity,  tripilitiatr,  in  an  ilii  niiipU  ti'  l  iri  li'  tin-  i  enter  of 

whieh  in  imuipied  by  ttie  anal  }«apilla.    Keual  opening  at  right  of  anal  papilla  and  near  ii«  Imuk. 

(ieneral  eolor  yellowish  white,  sligbtly  tnmslnoent  Clavna  of  rbinopborss,  prooessse  of  palUal 
margin,  and  tall  tippefi  with  de4-p  oranp>  n>d,  the  bninchial  plumes  and  dorwtl  tultereulen  oi-ea.>'ioi)ally 
flecked  with  the  ranie  iNilor.  Dorsum  niarke<i  with  irretfiilar  network  of  trunnparent  lint«  upon  the 
wliitish  baok(;roiniil,  the  effeet  of  the  multitudinous  spictiU-H  nhininK  throiinb  the  wkin. 

Total  length  20  mm.,  width  7  mm.,  height  6  mm.  in'  tbe  laigest  individual  taken. 

Pharyngeal  bnlb  small,  flattened,  oval  in  shape,  the  radnia  sheath  projecting  slightly  behind. 
Length  .'t  mm.,  width  3  mm.,  heii^lit  I  ititn.,  in  an  individual  <>t  I '>  nim.  leii^'th.  Lip  di!<k  direettil 
obli<|uely  downwanl,  Htrongly  convex,  covered  by  thin  <-olorle<<ti  eutieiila,  the  o|>cniug  vertiiail,  diit-like, 
with  a  Hiight  T-flha|M-d  widening  at  doi>uil  and  ventral  maigins,  formed  by  .Hhallow  Kroave$<  at  either 
aide.  A  slight  ring-like  thickeniug  of  the  cuticle  marks  tbe  opening;  behind  this  the  catide  has  a 
faint  tesselated  appeaiaace.  Ko  diatinet  maoffibuhr  plate  prssent 
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Riulula  in-arly  colorless,  lirtiu'l,  «itli  w  i  ic  in.iliaii  i;ri>ov>-.  T<'i'lli  in  rtv-**'.'  row%  tlw  la>'t  .'orS 
rows  itx-oriiiiletely  <lfvclii|>e«l.  ItliinliiH  ii.-irrnw.  jufraj^iiiii  V.>  u  \\\<\v,  with  a  t^injilc  series  of  ciilorlt.'M 
Haltftuil  |tlatt>H  fM-ciipyimi  nearly  the  whoK-  wiiiili  of  the  rhacliin,  nearly  m-tancular  in  form,  ^lightlf 
broader  «t  anterior  thiw  at  poaterior  end,  tlie  edges  irregular  in  outline.  Average  lenjcth  0.018  mm., 
Tridth  anterior  end  0.011  mm.,  pnaterior  end  0.006  mm.  ( 1*1.  xix,  H^.  -M,  4X) .  Pleural  teeth  2,  the  first 
otji- 1  |il  \  I  \  .  Hl's.  W,  47'i)  it  ciinple,  Htronj:ly  curvi-il  Imok  ilirct  tn!  vrrtically,  its  sliaft  houu-wlial  cxpanili  i] 
and  tlHtt«>neil  at  it«  iMMiterior  emi  and  fitting  (■toHi>ly  to  tltu  KeiNjnd  plvural  tootli.  lA>ngtli  0.0.'k>  mm. 
The  eecond  pleuml  tooth  (pL  xtx,  flff.  Alb)  Btronic  and  heavy,  the  abaft  irregular  In  form,  oblique,  at  its 
upper  end  two  «troncly  liookod  <nifpi*,  th*-  iiitn-r  une  snmllfr  and  dini^ttil  inwani,  the  larjrer  outer  one 
beinK  more  vertical,  the  two  toc'ther  formiiijj  a  cre^ceiitic  tinure  w  mh-u  frmii  attove.  Hi-low  the  iiiiuir 
lifHik  a  slroHi;  roiin<led  elevation  on  the  ni>i>er  portion  of  the  fhalt,  pairing  obliquely  oat  ward  into  a 
ridtw.  Tlie  lower  end  o(  »haft  bluntly  rounded,  bearing  a  slight  wing-like  elevatkm  on  its  outer  face. 
I^englh  of  lateral  tooth  from  end  of  shaft  to  crest  0.038  mm.,  diameter  below  tnnet  cusp  0.011  mm. 

I'ncitial  teetti  ln-i:!  in  iiiuiiU  r,  riosvly  m  I,  |>.iv('nn'ni-lik(  ,  im'sentinff  from  altt've  an  arche<i, 
quadrau(!ular  outline  with  two  {xiiMieii  l'll^p^  at  itie  lower  angles  .ximngly  develupetl  in  the  first  4  teeth 
(pi.  XIX,  %.  46  c,  il;  Ag.  49  <*,/),  bnt  nuioh  rediieeil  and  finally  diaapiM^aring  in  the  remidning  oatv 
ones  {fig.  49  ij-n),  which  become  mtMlified  into  dattcneil  platen  of  conHiderable  thickness. 

Ct1an«  \>om*  \onf(,  cylindrical,  blunt,  about  0.6  mm.  in  length  by  0.04  mm.  In  diameter,  with  an 
arniiitnrv  of  minute  tbom-like  hooks  amnged  in  10  to  12  aUgfatly  irregular  longitudinal  rows 
(pi.  XIX,  lig.  50.) 

Habitat:  Under  ahelvhiir  roeka  In  tide  pools  ahmir  the  coast,  especially  near  Point  Anion  and 

Point  Pimw.    Not  rare.    Much  "inuller  itnlix  i.lnals  of  the  sUnA  specii's  ha\e  Ih'cn  ciIliTti'il  at  San 
Pedro,  ("al.,  by  I'rof.  T.  I>.  A.  ("ocki  rell.  who  hai^  very  kindly  turned  »>me  of  them  over  to  lue, 
together  with  his  noten  u|>on  the  sani.'.   I  take  pleamire  in  dedicating  this  spedes  to  him. 
Type  na  181200!,  V,  8.  National  Museum. 

OsBos  It.  TUimUasifh. 

IWqita  Bcixb.  On  th«  XudlbmncblMe  OMtnoiMNl  Moawai  et  Um  Xorth  I>MiaeOeeBn(Ilan,Bxplor.of  AlMka,I,Ait.«), 
II.  iwo,  pp.  -j(i-Mt,  (alao  In  Proc.  Acwt.  flt-L  Fldla..  IMS,  p.  lit).  Syaieni  <tor  Nudlbr.  Oaitewyddea.  IM^  p.  m 
Me  OpMbolMWKhtea,  BulL  MW.  Oooqk  ZmL,  XXV.  U,  IBM.  fp.  M-VB. 

F'orm  fif  IhmIv  Hornewhat  limaciform;  mar>fin  of  the  narrow  fn>ntal  lolie  wiili  a  M-riec  of  short 
tiniple  or  com|MKiiti>  );ranuli*)H>  ap|>endHKeH;  iiiargiu  of  doratmi  witii  iRHiulale  or  t»liurt-brauuhed 
apfiendages;  rhinophorcH  retr.u-tile,  r)avni<  perfolwte;  tentacles  short,  ealydform,  the  outer  maiginin 
part  deft  (auriform);  branchiie  of  few^  tripinnate  leaves. 

Mandibular  platae  triangular,  made  up  of  short,  docely  set  rodleta.  Radala  nther  narrow;  rbaehia 
with  Fevenil  -H-ries  (4)  of  Spurious  teeth;  plenne  with  several  (8-18)  rowsof  laifsr  teeth;  latmal  teeth 
many  (1(>-1»). 

Prostate  gliuid  laiire.  ( i  lauH  |jenls  armed. 

This  gt^nuH  wa.«  extablinhed  iu  IKHO  by  Berxh  to  receive  two  species  of  nudihranchs  from  the 
Pacific  (.Htiait.  Of  tlim*  the  TV.  mrpettUri  ^SteamM)  m-cum  in  Monterey  Bay  and  is  here  given,  while 
the  two  following  spedea  are  new  but  undoubtedly  belong  to  this  genua. 

18.  TcfophA  earpentevi  (Bteams). 
[PI.  xxvn.  Hr>.  IS,  IT;  pi.  xix.  urs.  h-w;  pi.  XXI.  flc*.  nH.iiai] 

IHi^  nir/K-n/m  sii'iirii'-.  Iicm  rt|iiii'ii  <>i  ii  [uu  K<nii>  iukI  t  wo  new  ipeciex  of  ntn  libra  rich  in  to  molluiks  tlOBI  OMflOastpf 
C'althimlu,  Vtiv.        Acm<).  .-v  i..  V,  A(>ril  tX,  IHTi,  p.  78,  Hif.  X— UacFarlaad,  up.  I'it.,  p.  in. 

Body  liinadfonn, elongate,  robust;  anterioriy  obtusely  rounded,  ponterioriy  lather  bluntly  pointeiL 

Hea'l  ot.lii|Ui-ly  flattene<l,  semilunar.  l»earini:a  narrow  fnintal  niandn  (pi.  xxi,  fiK-  1*^**)  extendit>>r  later- 
ally U-yonii  the  rliinophonf,  I'ontiimeil  lieliinil  into  the  Ichm  con!'[iiciiiin.4  ilon»o-lateral  ridjre,  ajui  ln*ar- 
iiin  alorij;  it.-  whole  length  a  larjjre  number  of  irn-jrularly  lol>e>l  ami  tiitn'rinlale  |«pillH-  (pi.  xxvii,  figa. 
1(»-17).  Domuu  slightly  arched,  set  off  from  Uie  aidee  by  a  series  of  tubemilate  processes  (5-9),  of 
varying  sim  and  form,  borne  upon  an  {ncon8t>icnoiui  low  ridfte,  in  many  casea  almost  indiatingulahablei 
Tile  tirwl  of  theh''  |>i ■  «  Vwtt  in  contitiiiaiioij  u  iili  the  frontal  marjiiii  in  the  nt»ion  nf  the  rhinojihore, 
the  last  2  or  3  behind  the  hrsnchia*.    Scultered  uihiii  the  miiaitely  icranuiigerous  dorsum  many  smaller 
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■imple  or  flomiXMUMl  tuU  n  lfr',  in  ramecMM  •pprozimating  the  siw  and  compleuty  ol  the  mu|piial 
one*.  These  are  nmall y  irnvolttrly  •rnmged,  tending,  however,  in  some  individoaki  to  form  a  median 
M-ri.v,  <-KiH-i'ially  in  tlir  h<-u>l  r<-v.M<>n  fpl.  zxvti,  fig.  16).  Behind  tli--  i'r:in<-lii;i>  a  median  taberrle, 
ofWn  wveral  t)catt«ivd  omv,  and  in  front  of  the  rbinophorea  2  or  3  himilHr  ont-x. 

Sbinopliarai  retiactile  Into  prominent  slwatlu,  the  maigina  of  which  tire  thin,  smooth,  or  slightljr 
wavy  in  ontliiM.  Stalk  atottt,  erect;  the  davna  curved  backward  and  upward,  perlMiate  with  20-90 


{Imnchiie  5,  lariK,  tripintiat*-,  wiilc  hpreading,  entirt-ly  Hfi>arat«-  at  the  ha»:;  1  anterior  mcHiian 
plume  and  2  pairs  of  lateral  ones.  In  the  center  of  tbia  circle  of  braocbiie  is  the  anal  papilla,  a 
eooapicnouB  conical  elevation  hearing  the  anal  opening  at  ita  anmmlt  Near  ita  baae  on  the  right 
aide  18  the  minute  nTiiil  i-  rr. 

Tetitaelef  sliort  :iii<i  F^tmil,  auhtorni,  a  l<>u^itu<liual  flit  vxtvutliug  along  thvir  uuu-r  iMinler,  the 
nmrKin."  of  whieli  fold  tov'etlier  (pi.  xxi,fig.  lQe,a).  In  alcoholic matvial  theae  oigans often  take  on  a 
caplike  form,  dob  to  shrinkage- 
Anterior  maiyrin  of  foot  ratinded,  the  rides  nearly  parallel,  the  posterior  end  rather  abni|>ily 
pointiHl. 

General  body  color  white  (pi.  xxvii,  ligD.  16, 17),  inclin««l  to  yellowuih  aboye,  o(l«u  Hphiiklwl  with 
minute whiteapotabomeuponTeryHnall  taberclea.  TIpaof  bnuichite,elavaaof rhinophofea,  appendagea 

"f  frtjnlat  and  latcnil  luatyin!',  and  the  niunemu?  wattereil  tnlH>rr).  s  nf  t!ie  dorsum  a  At-i-]'  onirikre 
eolor.  Nuuieroiw  irri-guiar  lilntehi'*  of  oruiijre  are  bIco  wattere«i  uluiij;  ilie  sidee  of  tlie  aniinai  iu 
no  nvular  arrangement  The  retiion  of  tin'  Ko.ly  iH-neeth  the  gill  plumee  is  darker,  caused  by  the 
deep  brown  liver  ehining  throngh  the  skin.  In  alcoholic  apeciioiena  the  orange  color  ia  loet  and  the 
apevimeafl  are  everjrwbere  white. 

Pharj'npea!  apiMiratUH  larv'f  ainl  strong',  in  .-h.i|«'  Iriiiu-ati  ly  ronii  al,  digbUy  OOmpTMnd  laterally, 
the  radulaebeatb  projecting  Ih  Iow  and  In'tiind  ad  a  rouudetl  eiaiuentv. 

Lip  diak  atfongly  cotiM  X,  rovered  by  a  strong,  brownitth  yellow  cutieula,  the  opening  inverted 
T<abape  (pi.  Xix,  fig.  55).  Ikhind  the  oral  clit  on  each  side  the  cutieula  passes  into  a  triangular, 
brownish  yellow  plate,  l>road  aUtve,  hf  a\H?x  direetiNl  downward.  In  an  individual  of  5  cm.  length 
thii>  plate  Iibh  an  extreme  lenjrth  of  2  nnn.  ami  a  height  of :{  mm.  and  in  made  u|>  of  closely  wt  slightly 
curved  blunt  rod»,  those  of  the  anterior  Ixinler  Iwviug  a  lei^h  of  about  0.150  mm.  and  a  diameter 
of  0.004  mm. 

Kadiila  broad,  de^'idy  >froove<l,  daik  ambt^r  in  l  olor.  Teeth  in  'Xi  rows,  of  wbich  :5  arc  iinmalure 
at  the  end  of  the  «!i<  atli.  lUun  hiH  br«T«<l,  hearing  4  row»  of  tlatteneil  iilatea  (spurioiiK  tc<  tlii.  Tlie 
inner  2  rows  of  thts.-  I'hiti  -.  in  tin-  >plder  jiortion  of  the  radula,  are  ijiiadranf.'iilar,  aiN.iit  ls<i^/  in 
width  by  theaame  in  lenKtli,  xruyliih  yellow,  the  anterior  margin  thickened  and  aniooth,  the  lateral 
and  poeterior  ones  Irregtilar  (pi.  xix,  flv.  •'SI).  In  the  younger,  jioKterior  jiortioo  of  the  radula  these 
jiljites  iH-cotiie  lighter  in  color,  I r.i[M'/i  li.lKl  in  HhajH",  and  imieli  wider  I Inin  long  (|>1.  \  i  \ .  lig.  54  ! ;  e.  g.,  in 
tlie  Uiirtieth  row,  length  of  plate  U.loO  uim.'.  width  of  imelerior  margin  O.'MO  mm.,  uf  Ulterior  luiugin 
Q.M5  ram.  Tbeouter  row  of  median  platea  ia  made  up  of  more  triangular  tiiickaningB,  the  rounded  and 
slightly  thickene<l  anterior  manrin  lieinjj  tnnrh  narrower  than  the  posterior  one,  the  outer  margin 
prolonge<l  backwaril,  efpeeially  in  the  iio-iterior  jKirtion  of  the  radula  (fig.  54),  where  it  liei-ouufi  a 
long  procem  extending  under  the  pleune.  Pleural  teeth  yellow,  ntrongly  hooked,  of  nearly  unifonn 
abape  and  else.  The  number  varies  in  different  individuals  from  9  to  IS.  In  five  difierent  radube  the 
number  of  pleural  teeth  was  13, 18, 10,  9, 14,  though  for  each  radula  the  number  is  constant  in  all  the 
rowti.  The  liOH-  of  cadi  IkmiU  Iw  ar*  .i  wing-like  priN-e^f  usually  din-ctcil  at  right  an{.']i  >  tn  the  ilin nion 
of  the  hook,  and  hence  eanily  overlooked  (ti;;.  -i.'ii.  The  unciiii  (fig.  51),  quadrilateral  in  general 
outline,  vary  from  l)  to  18  in  number  in  different  radulic,  while  in  the  Hame  radula  the  number  is  not  a 
couKtant  one  for  all  of  the  rows.  A  conspicuous  longitudinal  crcet  directed  towani  the  meilian  line  is 
borne  by  nwrnt  of  the  uneini.  It  jiraihially  deerea^tt  in  niie  towani  the  outer  {Mirtion  of  the  radula 
and  ia  entirely  lacking  in  the  oulemiost  tim  e  or  lour  uneini  I  pi.  xix,  tigx.  51,  521. 

The  eaopliagiu  a  nearly  straight  luueiular  tube  passing  almoet  directly  backward  from  the 
pharyngeal  bulb^  10  mm.  in  leugtb  and  rearbing  a  diameter  of  3  mm.  At  the  anterior  border  of  the 
viw-cnd  ma.'w  it  dilates  into  the  stomach,  which  in  a  deep,  <ilili(|ue  grot>ve  in  the  aiit>  nor  end  of 
the  liver.  The  stomach  de»>cribea  a  aimple  loop  from  right  to  lefl,  its  pyloric  portion,  emerging  from 
tha  liver  on  the  tower  lef tphand  aide,  carving  upward  and  imrward  upon  the  upper  fine  of  the  liver. 
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thence  in  a  broMl  loop  backward  to  the  anus.  Total  length  ot  th«  inleiitine  about  23  mat.  The  liver 
b  Unntly  conical  behind,  its  sorface  amooth,  th«  anterior  end  blontly  flattened.  Tbe  obliqne  groove 

in  whii-li  the  ntoinach  ia  inctu<l«-<l  <liviilt's  it  :iliii>>-.t  t'oiii|>!i'ti-l y  into  tun  iiiuN|iial  loliea. 

Tilt'  hermaphroditic  gland  i-uvetv  nearly  tiie  whulc  Hurf;ux-  ui  the  11  mt  with  iM  rather  thick  lohiilif. 
The  hermaphroditic  doct  is  very  lonft  ami  xiender,  and,  arising  from  the  anterior  doml  aide  of  the 
KToove  in  the  liver,  couiveii  forwani  and  downwanl  to  the  i)oeterior  face  of  the  anterior  genital 
nuuv,  where  it  fle-'«criVie«  a  nerien  of  irrtyular  l<i<»pH  Vietweeii  the  npermatotheni  on  the  left  and  the 
iiiilainental  un>l  alliiiniiii  ^'latiils  uti  the  rit;hl,  tluN  |Hirtion  ln-inK  !<li);litly  more  <lilHte<l  than  llie  tirst 
jjart  of  the  hermaphruditie  duet,  thut*  funning  tlie  hemtaphruditic  ampulla.  At  tlie  anterior  end  of  the 
nidameotal  gland  the  ampmlla  oonetrictii  atnin,  gives  off  the  apermatie  dnct,  and  pateea  into  the 
ni'huiiciital  >.'lan>I.  The  8iH*nnatic  ihict  llilat<•^J  ahim^-t  at  oru'c  intu  the  liiti>;,  thick,  lohulateil  iir<  stati- 
i;laiiil,  aiMjiit  It  nun.  in  length  hy  2  mm.  in  breailth,  utiicii  ile^'i'iilH-;!  a  IrMiji  i  pi.  x\i,  tit;.  113,  y>r.)  U]>uu 
the  anterior  face  of  the  anterior  genital  maae,  the  di>>t«l  end  of  the  loop  t>ein(;  a|$ain  bent  upward  upon 
itaeU.  A  convoluted  vaa  deferenii  sucoeeda  tbe  praetate  fnr  about  4.5  mm.,  dilating  at  the  upper 
anteri<Mr  tnrfaee  of  the  anterior  )n>nitat  mate  Into  the  obli<|uely  |>laee<I  cylindrical  ampulla,  4.5  mm. 
loii^r  liy  2  tnin.  in  ilianicii  r,  it-  <li-i:il  cii.l  .!iri'rte<l  l.iwanl  tin'  ini-<]iaii  line  of  the  aniniul  anil  d<aiMini|( 
viutrply  outward  toward  the  peuitu,  iuto  whicli  it  dilates,  tilans  peni«  and  distal  portion  of  lining  of 
its  Inmea  armed  with  minute  hooka. 

The  vttjiina,  4  mm.  in  leniilh  l>y  1  mm.  in  cxlrcine  iliatnetcr.  (tasifee  straight  inwanl  into  the  Hlmrt 
vaginal  <liu't,  which  o(H>m<  throti);ii  the  outer  anterior  wall  of  |he  large  fpherical  .•f^>ermalotliei'a.  The 
latter  Wlgan  <  \<\.  xvi,  tig.  113,  rp.  Ih.)  w  almot  5  mm.  in  diameter  and  DMiltes  up  about  nne-liaU  the  bulk 
of  the  anterior  of  the  genital  mass.  Fnun  its  anterior  face  is  given  o0  the  uterine  duct  elate  to 
the  entranoD  of  the  vaginal  dnet.  After  a  abort  ooane  this  duct  pawira,  as  usual,  into  the  nidamental 
at  it.-  anterior  inner  fan-,  reeeivinii;  midway  of  it-  Icii^'tli  the  very  short  ami  clender  ilii<  t  of 
Uie  Kpenuatocytit.  Tbe  Hpermatocyst  (fig.  1 13,  sp.  c.)  is  pear-tiha{jed,  2  mm.  long  by  0.7  mm.  in  gn-ateet 
diameter,  and  is  placed  tmnaveiaeiy  open  the  upper  anterior  portion  of  tbe  nidamental  gland  in 
conta<'t  with  8n<l  partly  f<ivere<l  by  tlie  proximal  eml  of  the  iin>>'tate  ^'laml. 

l)imeni>ioni*  of  larttesit  pre!*erve<J  sfiecimen,  scarcely  at  all  !<hrnnken:  l^'n^rth,  (iO  mm.;  height, 
immediately  in  front  of  branchia*.  29  mm.;  greatest  wi<itli,  15  mm.;  width  of  hea<l,  16  mm.;  max  imam 
height  of  dorso-hUeral  proceases,  3  mm.;  length  of  foot,  57  mm.;  its  greatest  breadth,  7  mm. 

HaMtat:  On  brown  kelp  of  thefucoid  zone  and  under  overhanging  racks  in  tide  pools  everywhere 

along  tfic  riM'ky  ( (■;i>t  from  Monterey  to  I'oint  l.<il>o^.  .Vltojicther  tlic  most  i  oinini  iii  tniiiibrnni  h  of  the 
region  an<l  the  mont  coii^picuous  one,  uwing  t«>  the  eonlra^l  of  tlie  bright  orange  color  of  ita  api>endage« 
with  the  white  of  tbe  body.  It  is  avoided  by  tbe  tide-poo)  Ushee  as  apparently  inedible,  its  bri^t 
colors  seemingly  serving  a  warning  jNurpose. 

A  specimen  deposited  in  1*.  H.  National  Mnaenni  (no.  181291). 

Thi-  fragmentary  description  of  .■^teamw  (InT:^)"  i*  ItiL-itl  entirely  upon  external  feature?",  but  is 
sutUcient  to  render  eertain  the  idcntiiivation  of  living  specimens.  The  foregmng  brief  anatomical 
dcarription,  especially  the  stntrture  of  the  ndida,  aliowa  that  this  la  a  apedea  distinct  from  Triopha 
modeda  Beq^,  with  which  it  has  been  united  by  the  hitter  writer  (Beigh,  1894,  1.  c). 


Trioplni  atariilnlti  Mm-F«Tl«ii<l .       <  it    l>,  IW 

titidy  limaeiform,  strungly  rounded  above,  plump,  the  back  ]>uf«iu>{  over  iiiHensibly  into  the  8i<le:i 
save  for  the  line  of  procesaee  which  indicate  the  boundary.  Sides  allgbtly  compressed,  a  siiallow  limgi- 
tiulinal  groove  imTne<lialeIy  aliove  the  margin  of  the  foot.  F<Mit  linear,  hluntly  rounded  in  front, 
leM  Hj  Ijehind.  Heail  tlaitene<l  in  front,  slopitig  furwanl  from  the  rhinuphon's  to  the  wide  semicir- 
cular franlal  naixin,  wUeh  hears  a  fringe  of  from  10  to  12  nhort,  stout  each  of  which  toward 

•■*AnlinK-  film- -liMiM'-l:  jiiii.  riMflv  ■.M^.-.  U  rnuM.lr  .l  -U'li.^i I v  i.Miiiti.l,  incHhiil  Bili  iiiii»tcil:  i  .  |.lml k-  unliu-lci 
Ctnvnir.  Ut>lM'r  pnrl  <if  un  ■■riiiii:i' riil<ir.  bi'inw  while,  n'Al  I'l'iiin-      iiTlM.ri— in<,  T'^  iiihliniir  fcni  tiiiiio] 

with  <imiiK<'  I'iiiiu.^  11  nil  i.  :iiii  -  V  'i  Jcnslh;  til-  (..i  1114  r  Mtiiuti  .1  ill  itir  iiiiiMI>-  <•(  lln  t»irk  •-■im-vt  lini  jui'ii.  ri<>r 
to  the  <fiit<-t.  M  \  :<  :.iiii  iiliir  |itit  i  -  <iii  <  Hiti  ■■i'\<-.  li[ii>.'!  wirli  unnik'i'  uinl  V:  i'lch  Ii.uic;  "i"^'  'liiTt  t<  iilix'iilAr  |»ni«'iiwii 
111  Irciiit  111  Ihf  h.  .Ill  IJ  uh-Ih-  in  1.  iiclli.  truii-lui  ■  iit  "  Ir.ti  ,  i-i.v.i.  •!  «  r  t:  In.  |in|.i[lii  ..f  mi  nr«ii>;i-  i  ■>lor.  HshilSt: 

Monleny,  at  fuinl  I'inofc,  near  the  llght-buUM:,  uu  the  uudcr  eidv  ol  gmuite  n>ck«  ut  i\lit«  ol  imuiliiarlaii  iMiiie." 


14.  Sricipiha  marwlatn  MacRvland. 

(PI.  xxvm.  Ar.  Ui  pi.  xtx.  Haik  tB»4S:  pi.  xxi,  ll«rL IM,  t».] 
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its  distal  end  braaeheH  into  ifevenil  l>lunt  or  knoblike  divisions,  which  may  in  turn  be  bnwched  or  knotv 
bed  (pi.  XXVIII,  fij{.  IS).  Tliipi  frontal  tnarifin  exten<lH  lalemlly  l»elow  the  rhinophoree  and  in  its 
prolongation  alontt  the  iii'r>  >-i;itiTHl  man^iii  i»  a  !»iTi«t»  <if  4  tn(i  Mtmrt,  bram  liol  |>rii<it(MeM  cfwntially 
■imilmr  to  thoae  of  tli«  tronlal  iuai){iu.  PoKterior  jMirtlon  of  the  Iwdy  aloping  rapidly  downward  from 
a  point  }tHt  in  front  of  tfie  brancbiip  into  the  Bhort,  blunt  tail,  which  ie  hi|^ly  anhed  above. 

!{lii!i.>]>!iiirc«  fitoiit,  <'liib-t<hapi»<l.  rising  fn>m  a  r.inii-.il  lia.-e  ami  <-xpun<Iing  almve  inln  a  liMauli^r 
clavu.-',  >lin-i-t('il  backwanl  and  in  turn  ta|w*rinK  to  a  Itliirit  tip.  l^nirtb  nf  davufl  the  fSLiuv  as  tliat  uf 
the  stalk,  or  nearly  .ho,  alxnit  3  mm.  ClavuH  {wrfoliate  with  a>»out  IK  platen,  which  an;  habilunlly 
carried  in  a  niiarly  vertical  position.  Khinopborea  retractile  into  i-oniiral  alieatha  alxtut  one-third  the 
heiftht  of  th«  whole  rhinophore.   Marfrin  of  sheath  mnooth  nr  Bliphtl y  i-rfnulate,  fluted  lon<;it»dinally. 

Htlow  till-  liriiail  wiiiiluMiir  fruiitiil  niar>riii  (]■!    \\:.  ti^'.  tin-  riiiiiiili-<l.  fnll  iij.jHil  nioiitli. 

DUckvr-like  in  general  apjiearanre,  at  «-ach  side  ctjniinuuus  with  the  oral  tentacleM.  Ural  tentacles 
aorifonn,  directed  imrwaid  and  outward,  the  baie  eytindrioal,  outer  lialf  deeply  grooved  on  apiper 
side  and  traniifonne^l  into  a  rfilliil  plaif,  triuiiiito  at  top  witli  a  wavy,  idotlOUi  margin  (pi.  XXI,  tl|r. 
107).    (irvute^t  <lianietfr  of  U-titiirlc^  equal  to  iini<-half  thi-ir  total  leii^h. 

Brani'hije  on  posterior  ilnniurn  arrantced  in  a  i-in-le  about  tin-  aniiH  in  5  tripinnate  diviKion^  arivinx 
from  separate  bases.  Anterior  plume  unpaired  in  median  line,  the  remaining  4  paired  and  laterally 
placed.   PInmra  low,  wide  epreadinfr,  nonretnrtile. 

A  !ial  I  i|i,niiv.'  at  mini  mi  t  n'  i-i  .n-"[iii'iiMnH  i  vliti'lrii-.il  papilla  in  thi'  <  ihI.t  of  tin-  cirt- If  <if  lirancblK. 

Kctuil  "ipeiiin^j  an  iiic<*iispirni)ii.H  •^lii  mi  tlie  !>».■<'  of  the  anal  papilla  on  its  ri\:\\t  antt'rinr  .side. 

Color  of  clorsuni  and  .Hi<lf?<  ycllnwi^h  brown,  usually  of  very  <ltfp  r<liH<li',  l>ut  in  .Honie  individuals 
quite  light  IV>rsum  ami  sides  of  body  every  when^  thickly  eet  with  amali  bluish-white  round  or  oval 
qiotH,  each  one  forming  the  center  of  a  very  »'li(;ht  |HilyKonal  eminence  bounded  by  narrow  orange- 
jrellow  lincx  \ipoii  tin-  dark-l>ri)«  n  lun  ki.'rotind  pi,  x  win.  li^;.  IS.  Foot  Ih'Iow  oraiit;<'  yellow  with  tine 
dark-brown  decks  save  at  the  margins,  which  are  clear  deep  orange,  shading  off  alx>vc  on  the  sides  into 
the  deep  yellowish  brown  of  the  dorsum.  In  emaller  individuals  the  general  eokm  are  usually  lighter, 
tending  to  a  lijfbt  oranw'''.  tti<-  liirbter  bluLsh-white  t«|>otj<  tM>ir>i,'  -m  i!l.  r  and  li'-f  connpiiMiouH.  Frontal 
and  dorso-latcral  procc^tM-^  and  tiix*  of  branchial  plumcM  briv'lit  orange  or  vermilion,  Khadiiig  Wlow 
into  dark  brown.  8ulk  of  rbinophore  yellowish,  leaves  and  antwrn-median  line  cl  clavus  and  maigln 
of  the  sheath  edged  with  bright  orange  red. 

Phsryneeal  bulb  very  lar^e  and  strong,  conical,  aiigfatly  compressed  laterally,  the  rulala  sheath 
projecting'  iH'liind  and  ix-lou  a.-  u  rounded  eminence.  Length 4  mm.,  width  8.5  mm.,  height  2  nm. 

in  an  individual  of  I.')  mm.  total  len^^th. 

Labial  disk  oblique,  oval,  somewhat  convex,  the  oiieniiiK  of  an  inverte<i  T  or  Y  shape  (pi.  xix,  tg, 
89).  Cuticiila  not  thick,  colorlc»>,  prolongtil  iiiwanl  to  form  the  tubular  mouth  lining,  its  si<les  con- 
tinuous with  the  dark  yellow,  trian);ular  mandibular  ]>lalcs  characteristic  of  the  genus.  These  plates 
are  broadest  above,  the  apex  directed  ventrally,  and  the  anterior  and  dorsal  niaryinf  are  of  nearly 
equal  length,  forming  a  right  angle  at  their  junction.  The  plates  are  made  up  of  short,  flexible,  blnnt, 
crusS'Stiinted  rodlets  having  a  diameter  of  about  %  tt. 

Raduhi  broad  and  >hoit,  di-eply  >;roov>  d,  liu'lit  yellow  in  i-olnr,  and  made  up  of  alxiut  14  rows  of 
tei'th.  KImcliiH  broad,  ln'iirin)»  4  s^Tics"  ot  liatti unl  platcT"  (/puriou.i  teeth).  The  2  intiernun't  mwh 
are  i|uadran^'nlar  in  !<ha[)e,  colorless,  theanteri'>r  :iiar^in  thickened  and  fairly  smooth,  the  iKNHterior 
onejuggedandirreguiarlpl.  XIX,  flg.  57,  a).  Thii^  plates  incnMse  in  length  from  the  anterior  (older) 
end  of  the  nidnia  backward,  and  alsf),  thou^ih  letv,  in  width,  the  general  cinadrantnilar  .'•ba|>«>  remain- 
inn  tlif  -a:iii'.  The  outer  ro\v  of  rliai  liidian  platen  are  made  t)|>  of  flattened  triangular  elements, 
slightly  larger  t4iwani  the  sheath  than  in  front.  They  are  about  as  long  as  broad  and  bear  a  more  or 
lees  extensive  thickenii^  in  the  central  region,  the  lower  inner  comer  of  which  is  oocasionally  pnv> 
loii;,'e<l  into  a  sliirbt  cusp  (pi.  xix,  fitt.  57,  h\.  Pleural  tii-fh  4  in  oMer  portion;*  of  the  radula,  upuhIIv  .5 
towanl  the  .'<hcatb,  larjje,  ftronjrly  h<Hjked,  of  nearly  the  wame  fi/,e  and  shape,  the  abaft  w  ith  a  w  inn- 
like  expansion  on  the  dornal  side  I  pi.  lijr.  hh,  a,  58).  Uncini  (  pi.  xix,  (1',;^.  ."xi  i  7  to  H  in  innnber, 
the  firat  ones  slightly  prismatic  in  ionn,  gradual  ly  becoming  reduced  tu  elongated  flattened  platee.  The 
first  4  or  5  of  nearly  the  same  siae,  then  decreasing  rapidly  to  the  outermost  once.  A  weII*devdoped 
joii^'itiidinal  cre-t.  directe-l  towani  the  uMNiian  line  and  aiightlj  overlapping  the  adjaoent  tootb,  is 
borne  by  all  except  the  outeriikoat  2  or  3  unciui. 
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The  mmphagm  In  relatively  Abort,  heing  Itnt  S  mm.  in  leiifrth,  in  corveri  to  the  left,  and  pMra  int«( 

the  \nTiii-  tliiii-\\ :illcil  .".u-iiilar  MfDiiiai  li,  llir  irrratcr  iMirtioii  111  wliii'h  lit~  in  fnuit  i  t  thf  l!\«T  iiii<l 
witin-ly  I'nt'  innii  that  orKan,  itf  pylorii'  jMiitiuii  only  being  incloMHl  in  a  dwii  oltiiijiu'  furrow  vrliieh 
dividffl  that  organ  into  a  MUiallcr  anteri<  >r  uikI  a  largtT  posterior  lobo.  The  intcatine  coar»efl  to  the  left 
in  thifl  groove,  doubles  downwani  ami  forwanl,  thence  deHcribing  a  loop  upward  to  the  dorml  mirface 
of  the  viaoera,  where  it  pa>w»  in  a  wide  curve  over  the  mirfat-e  <>f  the  anterior  ^t-nital  niaea  posteriorly 
to  the  anaii. 

Tlie  benuaphroditic  glaiul  covers  the  anterior  upper  fao;  oi  the  liver,  its  duct  arieing  from  the  upper 
mrfare  clow  to  the  pyloric  end  of  tbe  atomach  by  the  union  of  two  main  branches,  which  are  lost  in 

dm-  niiiiiCicati'in-  in  tin- sijli-itaiii-r  "f  tin'  <:!:>nil  Thf  <lnc't  i-  Hlmrt,  "lilMfin^r  iiiin  tlir  I itiir  coiivulnted 
wliiti.-h  aiii|ii;llu  which  tour>?i*  furwar<l,  |>a8^'ill)<  ln-neath  the  anterinr  (ri-iiital  niii>-  in  a  serie;*  of 
loopingr'  in  a  >;r>K>ve  Itetween  the  nidatnental  gland  on  the  right  and  the  large  si^rniatotheca  on  the 
left  The  total  length  of  the  beroMphroditio  ampalia  is  about  12  mm.,  nearly  une-half  the  total  length 
of  the  whole  animal.  At  th«  anterior  fiioe  it  pasaea  into  thenidamental  gland,  giving  off  the  spermatio 
iliKt,  whii  li  emetv*  fmni  tho  fiil>i*taneo  of  the  v'l'i"<l  ""'1  at  <>ni-c  ililait>s  into  the  thick  lobalated 
pr<j«tate  gland.  This  oigan  is  broad  and  describei*  an  S-ahaped  loop  uimu  the  anterior  and  inner  facet 
of  tlie  antorim-  i^ital  maaa,  fanning  with  the  spermatotlwca,  which  it  dcaely  eoma,  Mljr  one-half  tlw 
htilk  of  the  maw.  Its  distal  end  passes  into  the  narrow  mtifctilar  vu."  deforen*,  whieh,  after  ii  very 
flioit  ami  wmiewhat  tortuous  coiidh?,  <Ulate«  into  it«  Npindle-stiHiied  uiiipulla.  2  iniii.  Img  and  1  iiiiii.  in 
diameter,  lying  ol)ii(|uely  upon  tbe  doryial  far^  of  the  anterior  g«'nital  niase  and  inclosed  in  tiic  loop  of 
tiie  inteotine.  The  wall  of  this  ampulla  is  very  much  thickened  aud  muacuUr.  Beyond  it  the  vaa 
deferens  dnnblea  outward  upon  itself  and  ooorses  obliquely  fonnud  wid  ontwani,  dilating  into  the 
pr,i  patiiiin,  a  cylin-lrrt-conieul  structure  2.5  mm.  long  and  1.8  mm.  in  greatest  diameter.  Atits'base 
projectfi  the  hluiit  glans  peni^i,  unnc<i  with  minute  hooks. 

Thc!  vagina  is  short  an<l  <  yhniirical,  pasrfng  straight  mward  for  2.2  mm.,  when  it  makes  a  sharp 
turn  posteriorly  and,  tajieriiig  for  1.5  mm.,  passes  into  the  much  narrower  vaginal  duct,  which,  with 
a  length  of  1  mm.,  opens  into  tbe  spermatotheca  upon  its  upper  face.  The  spermatotbeca  is  a  large 
spherical  or^au,  -  luni.  in  diameter,  its  anterior  lower  and  inner  faa-s  m-arly  covered  hy  the  hM)pn 
of  the  laine  prostate  gland,  which  also  overUps  a  portion  of  its  upper  surface.  Tlie  exit  of  tlie  uterine 
duet  from  the  apennatotheca  is  1  mm.  distant  from  tbe  entrance  of  the  vaginal  duct  and  is  sitaatad 
upon  its  anterior  face.  The  uterine  duct  is  Hlcndcr  and  j>asses  tlownwanl  and  outward.  K>ing  cnm- 
pletely  conceale<.l  hy  the  overlying  hthules  of  the  prostate.  It  is  alxnit  i;.<5  mm.  in  Icn^ilh,  and  just 
before  entering  tbe  nidamental  glaml  receives  tbe  duct  of  the  spermatocyst,  a  small  iiear-«hap«4l  sac 
Ijring  upon  the  upper  anterior  face  of  tbe  anterior  genital  mass,  ita  surface  exposed  between  the  diatal 
portion  of  tbe  vaa  deferena  and  the  top  of  the  pmatate  gland. 

The  nid.inn  lit. il-alhinnen  gland  i-nniplcx  {■j -mall,  alwinl  l' inin.  in  lcni:tli.  L'  tiim.  in  licight.  ami 
1  uiw.  in  thickness.  Its  outer  surface  is  convex,  the  inner  irregularly  faceted.  The  gland  is  alstut 
equally  divided  between  the  aHmminoaa  and  nidamental  portions,  tbe  former  occupying  the  upper  and 
the  latter  the  lower  jwrtlons,  mpectively.   The  relations  of  the  ducts  are  as  usual. 

Tbe  largest  s|N>ciuien  taken  had  atptal  length  of  52  mm.,  bn;a<lth  10  mm.,  and  height  11  mm., 
though  the  majority  of  individnala  are  moch  omallcr  than  this,  averaging  perhapa  SO  to  40  mm.  in 
length. 

Halritat:  Aboidant  every  whan  dtiring  theMUumer  montba  in  rocky  tide  pools  all  along  the  ooaat 
fniiii  Monterey  to  Ftilnt  Loboa.  Daring  the  winter  montha  it  ia  not  ao  alMiodaot,  but  is  never  entirely 

lacking. 

no.  181270^  U.  8.  National  Museum. 

10.  Tritqplut  Bnuiidls  MaeFltf bad. 
(PI.  xxvni.  Da.  M;  pi.  zix,  das.  OMi.] 

Triapha  i/rmdU  MM^Far1nll<l,  op.  rit..  p.  SO. 

Body  huge,  the  laigeat  apedmen  measuring  80  mm.  iu  length,  25  mm.  In  width,  and  SO  mm.  in 
Iwigfat  ia  aloohoUe  nalotal.  Ftimip,  not  at  all  depreaaed  nor  oompresHd,  higheat  in  region  of  the 
heart  and  aloping  rapidly  ba^ward  to  tip  of  tbe  abort,  blnnt  tail,  mora  gently  eloping  forward. 
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Head  fattened  abow,  with  a  oonspicuooa  aMsidrcular  Irootal  ouuviii  bMiiog  8  to  12  tubercolato  or 
branched  procpaaoa  ( pi.  xxviii,  Hk.  W).   FrontHl  marinn%xtpndfnir  latorally  well  heyond  the  repon  of 

thf  rhiiiophon-H.  I)i>r>uiii  iirrhtil,  Hiinx.th.  <>f  a  ycll.iwicii-linm  ii  •  i.lur,  (li-rki d  <  \  i  rywlii  rf  w  iili  Miii-h 
lipots  or  entirely  plain,  tne  proccMM.'^  ol  fmnlal  luaixin  and  dono-laterul  n^iuu,  tlie  ti|w  of  the 
Inrnacbbe,  and  tip  of  the  tail  yellowish  re<l.  Durao-lat«ral  maiKin  markeil  out  ft  aariM  of  4  to  6 
hranrliintr  pnM-cMoe;'  similar  to  those  of  the  frontal  niMgia  but  longer,  reaching  a  length  of  10  mm., 
the  hrHiK-hintP^  'loi'*^  !<h*>rt. 

Foot  lintar,  roundinl  in  (rrtut,  nion*  gni'lually  tapering  lifhind  to  thM  bluntly  pointetl  t»il. 

Mouth  directed  obliquely  downward,  the  tentaclea  Mont,  auriionu,  3  mnu  long,  the  outttr  half  in 
the  form  of  a  A>lled  phte,  the  opening  upward. 

H!iinophorea  fairly  lurvr<-,  p'rfitiate  with  almiit  ".•(»  It-avf-.  thi>  ntalk  f'.oiit,  coiiii-al,  ihi-  cIuvuh 
tiiiiiral.  inclined  bat' k  wan  I,  c  ..inpktely  r»'tr.utiii'  within  i<>ii-i.i('Mi>ii.«  t-ylintirii-al  Hheaths  witli  umMith 
inarijinti, 

Branctue  6  in  number,  tri-  and  qtiadripinnate,  wide  Hprt^litiK,  ihi^ir  baseH  sepamte,  arrangetl  in  a 
riri-le  around  the  anni<.  Anal  o|>eninK  at  the  top  of  a  larv<*  <'yiindroH-oni<-al  impilla,  the  renal  openinfr 
Hiil-liki',  Hitiiatfii  un  thi-  lumi-  of  the  utiul  papilla  at  the  rijrlit  aiitfrinr  wide. 

I'lmryngeal  bulb  Uuve,  aligbUy  eonioU,  not  depretMwl  nor  comprewed,  tlie  nulula  oheath  project* 
ing  from  the  ventra-poeterior  ratAwe  aa  a  rmmded  enlaigement.  Salivary  glandu  long,  band>lilie,  2 
mm.  broad,  oxtt-nilinj:  hack  tindtT  till-  liver  for  aliout  10  iniu  .  '.\i<-  ili-tal  cini-  i-oiuic«  tc<l  id  a  li"i|i. 

Labial  (li»>k  tival.  hut  eli^htly  convex,  the  o|>enin^  vertical,  an  irri-xiiUrly  inviTlctl  Y-nliajte  Ih-Iow, 
on  either  i>ide  below  the  mandiblee  a  deep  fold.  Within  the  openinK  the  eolorlefie  cuticula  paaew  over 
above,  latenlly,  into  the  light<yellow  mandiblea,  which  are  elongate  triangular  in  fhafie,  much 
leduoed  in  elie  aa  compared  with  other  f pedes  of  thiN  v^^nus;  occupying  lew  than  the  up^ier  half  of 
the  sii  Iff*  I  if  tl»'  llatteniMl  ura:  niln  Tin-  inarnlilmlur  |i1mIi>  art' alMtut  twice  a?^  Ii-ni.' a-  lir<>;ii|,  and  ar*' 
made  up  of  abort,  alender,  ttlightly-curxed,  eUMlic,  hlunt  rixlu  from  2  l»  6  m  in  diameter,  the  longest 
at  donKMinterior  margin  and  decroaaiag  in  length  behind  and  below. 

n:u\-)hi  lartrc  broad,  straight,  deeply  grooved,  the  deep  anber  teeth  in  18  rows,  of  which  the  laat 

L'  arc  iiiiiuutiirc. 

HhacluM  tiroad,  with  4  series  of  ilattene<l  platen  (8purioii!>  ttt'tli  ).  The  2  uiotiiau  rowM  (pi.  xix, 
&g.  tiO,  <i)  of  nearly  equilateml  rectangular  form  throtighoot  the  whole  radula,  their  length  and  width 
being  about  0.270  mm.   About  one-fourth  the  length  of  the  plate  behind  its  anterior  margin  it  is 

tliickcni'<l  into  a  sliarply  ■Iclinccl  traiisvi-rsc  <'utting  ridjft'  of  h  li|,rl)t-yi'lli  >w  colnr.  c.ititnistini;  ^tncit'ly 
with  the  grayieh  n-inaiiiing  |M>rtion  of  the  plate.  .\l)out  one-thinl  the  len^'th  of  this  ridge,  from  the 
inner  nttu<gln  of  the  plate,  a  fainter  lonffitudinal  ridge,  slojrfng  toward  the  anterior  margin,  Joina  it 
(PI.  XIX,  Ak'-  ")•  i^nd  in  the  posterior  portion  of  the  radula  a  sittiilarly  phuvd  rid^.'i-  towanl  the  outer 
Hitle  of  the  radula  may  mark  ott  with  it  a  rectangular  elevate«l  area  (pi.  xix,  tig.  til  |.  Margins  of  the 
plute  irregular,  e«|Mfially  the  |M#teri(ir  one  In  the  |Hi«teri<>r  ]Hirtion  of  the  radula  the  region  of  the 
plate  behind  the  tnuuvenic  ridge  tenda  to  become  convexly  thickened  in  ita  inner  median  area  (tig.  61). 
The  plates  of  the  outer  series  (pi.  xtx,  fig.  00,  6)  of  the  rharhis  are  triangular  in  general  shape  and  of  a 
liirlit-yellow  cnlnr.  Tlic  anterior  inniT  an).'le  i-^  sharp  and  thickened,  the  other  two  roundetl  and 
thinner.  The  antero-latcral  lw>nier  i-  tliickened  and  .'Ioim-.*  upwani  into  a  citrong,  rounded,  longitu- 
dinal devation.  which  terniinali-s  posteriorly  in  a  heavy,  hlunt  cu8p,itai^X  forming •  shoulder  on 
the  antero-lateral  iHirder  jtict  Ijelow  the  anterior  angle  «if  the  tooth. 

Pleune  (pi.  xix,  Hg.  6"J)  with  H  strong,  largi-,  aniln-r- yellow  t«H>th  of  xlmilar  form,  .-iruii),!ly  hnokixi, 
decreasing  in  Hize  hut  little  from  within  outward.  In  the  antmor  te<.;ion  of  the  radula  the  ninnU>r 
-nuiy  be  redutred  to  7.  The  hotly  of  eai-b  tooth  u  long,  obliquely  placed,  elightly  curved,  and  tAtsted 
at  its  lower  end  toward  the  median  line  of  the  radula.  The  hook  ia  laige,  directed  elightly  inward, 
and  tiattenol  dor-o-vent  rally  with  a  broadly  pointed  <  titling  edge.  A  small,  inwardly  diiected  wiqg- 
like  expaiiHion  is  Ixirne  on  the  iMsal  portion  of  the  (liutlt. 

Uncini  (pi.  xix.  fig.  tV,i)  prumatic,  amber  colored,  H  in  number,  the  hh-.qn-  of  the  first  oiie;<  much 
resembling  the  bodieeof  the  pleune  with  occasional  indications  of  a  hook  above.  The  inner  4  of  nearly 
the  same  mze,  their  length  ahont  3(10  mm.,  width  about  70  mm.,  the  outer  4  becoming  flattened  and 

.11  1  rcasin;;  rapi<ily  in  si/e,  tin-  nuIi  rii!'  -i  mie  !>ciriv:  Oolorlew  and  alino-t  rildiini-nlarv .  A  li ink;itudlnal 
win^dike  crt^:<t  projiM  U*  toward  ttu-  me^liau  line,  often  overlajiping  the  adjacent  t<H>th,  af  in  the  other 
species  of  this  genus. 
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The  larv'  li>l)iilat<-'l  til<><).l  lie-"  ii;m,ii  tin-  fp>nt  jxirlioii  of  llii'  anterior  iji'tiital  iiiuhh.  (•xt«'n'liiiv' 

transversely  ir.«:ii  the  m>-ilian  line  towMnl  tin- Vinht  ^i'l.-  f  ir  a  ili-ataiii-^'  of  10  mm.  ll  is*  lialtciitNl,  tliiu. 
and  deeply  •Iivl<i<  <l  into  tohnles. 

HermapliroiliUc  glantl  luge,  ooncealiiiK  the  liver;  ihe  henuaphroiiitir  <lurt.  narrow  at  fint,  after 
•  mane  of  about  8  mm.  paiMea  into  a  vrry  lone,  niom  dilatnl  portion,  which  ifl  roilad  in  irregular 
COrkM'rfw-lik<>  MiniHn^M  au'ain-'t  tlu-  inm-r  |>o-tfri'>r  llniti-tjc^I  faic  of  tlic  lar;.'i'  hotnUpherical  luaw 
fbnuwl  by  tlie  ni*iauii-uuU  and  albumen  fflamlt).  StrHightentMl  uiit  thiodtu  t  niea^turea  alxntt  flO  mm., 
a  lei^th  nearly  equal  ti>  that  of  the  whole  animal.  Near  the  anterior  end  of  the  aliove  cboda  it  divideH 
into  the  thf  j-portnatic  iltn-t  ami  the  ovi'lm-t  Tin-  ffwrniatio  ilnrt  jmw'i's  alni'wt  ilirff-tly  inti>  the 
pmatate  uland,  wliich  i.x  Uirut-.  .-Iit;tttiy  tlattt-n '<1.  I  >m|>o<1  cliK^ly  u]ion  it>K-if.  niiinitt'ly  lohiilate,  and  has 
a  total  length  of  a>)out  'Jit  mm.  and  a  niaxinmm  <lianieter  of  ataont  3  mm.  I.^  jvin^'  tlie  dielal  end  of 
the  prootate  gland,  the  \-aa  deferens,  after  a  i<hort  {'2  mm.)  narrow  portion,  dilatiw  into  the  long  ampulla. 
This  ofKRn  {>■  of  a  rylindro-roniral  shape,  ulijrhtly  Imwier  (?mm. )  at  itfl  proximal  end  than  at  ita  dietal 

one,  alKiiil  .'>  inm.  in  It-nut li.  iiii<l  «  illi  tlii^  k  hhih  nlar  «  all-  l?i  y.  iri^l  t  anii'iilla  t  In-  ilin  t  intiina-s 
for  about  S  mm.,  <lilatin|{  ^rHdiially  and  |>a.s;<in};  into  tlic  jM-tji«  ;<tii-utli,  whirii  uImhii  ti  mm.  lon^  liy 
H  mm.  hmail.  I'lMin  its  ilorrail  xnrfaee  iUf  tliei>mall,  ruunde<l  genital  gantilion  lN>nu'  u|Nin  a  branch  of 
the  pleural  (■omnii.-'-iin-.  The  glamt  penis  ami  the  distal  end  of  the  vai4  deferens  are  olrM-ly  set  witlt 
minute,  erM-t,  t  law-liki-  liookH  {  pi.  xix,  fig.  )  for  a  distance  of  about  2  mm..  Iieeomin^;  inon*  M-atlered 
and  iVwtT  toward  the  iimcr  limit  of  ttu-ir  <N-cnrrencc.  licngth  ot  t<-cth  aUjiit  -tL'  nun.,  diatiK'ttT  of  lianr 
about  12  mm.,  their  tipe  dire(*ted  toward  the  opening  of  the  duct  in  the  completely  retracted  glana. 

The  ovidnrt  {h  an  usual  in  the  genus.  The  very  large  i>pennatotheca,  abnnt  10  mm.  fai  diameter, 
<M-«'!i]'ii-~  !!•  ai  1\  tliC  vv  hull-  of  till'  n]«i>fr  portion  of  tlu'  p'tiital  ina'j«':  its  iiux  r  diii  t  is  slmrt  and  rt-i  rivtf 
tin-  rtiort  diu  t  ot  till'  o  iiiiii.  lon;r.  ||^•ar-^«llil|H'^l  -|M'rniat>M'ynt,  iti*  dii^lul  |Mjrtion,  aljoiit  S  mni.  long,  grail- 
oally  ililutes  into  the  vu^iiiu. 

The  altove  stnirtural  rharacterititicii  disthutly  mark  out  this  form  as  a  s|ie«-iee  of  Triopha  totally 
diiitini't  fn»in  the  remainine  three  Pacillr  <-(Mii*t  spet-ies.  During  the  fuinniem  of  IKtIt  ami  1MU  it  was 
•Hiite  ahnndant  n|Mm  tln'  lirown  krii.!-,  .V, .«i/,«/.j<  and  Macrtteyiili*.  off  I'oiiil  Anion  nt\<\  I'oirit  l'ino>'. 
8ince  tiien  it  tuia  been  taken  at  iutvrvaiji  from  the  same  habitat,  but  in  fewer  nutuU^re,  the  largk>  kelp 
bede  having  almost  entinply  disappeared  along  the  ooaat  lietween  Monterey  and  Awille  Grove.  It  hae 
never  iHfii  taken  in  ^horeoolhrtins;.  wlicn-  Triopha  earpnUari  and  TViopAa  iMMalota  are  common. 

Tyiie  no.  V.  a.  National  Muw  inn. 

Raduiii-  oj'tpfrie*  •>/  Trui/tliii. 

Numtieraf  NunlH-rtif  Nuniberuf 
rmrn.       pleuK.  |  unrlnt.  Anthotitr. 


'T».Bod«rtaBe«|h  

Tr.  caipeatsfl  (fileanw).. . 
Tr.  aMrnlala  KaeTarlaiNl. 
Tr.  gnn41s  MacVarlsBd. . . 


2t-»  «-7  .  10-11  BerRb. 

SI  a-is  I  *-W  llacFarUDd. 

14  4-6  7-M  Do. 

U              a  S  Do. 


Osaiu  IS.  TOLTCKRA  Cnvler. 

Pu^fftra  CUTtsr.  Jtagae  Antm,.  lSt7.  II.  p.  aw;  cd.  -i.  1H30,  UI,  p.  St.— Beish,  IMu.  ni  elncr  Mooagmpiile  d«r  Mycsiaflmi, 
I.  Verb.  d.  k.  k.  soal.-bol.  Oo.  Wicn.  ZXIX.  ISTB,  |iw  SW.  SjsMm  drr  Nndlbc  Oarterapoden.  MR.  p.  IW. 

Iltxiy  iiii.iru  .nil.  nearly  Mmrx>tli;  frontal  maryrin  digitate;  rhliio|iliorer<  nouretractile,  elavuM 
perfoliate;  bniucliiii:  of  few  leaves,  simply  pinnate;  u|K>n  each  fide  of  the  hranchiie  a  single,  larger 
digitiform  extrahranchial  appendage;  tentacles  short,  lobifonn. 

Mandilitilar  lainell.i-  with  a  wini;like  ppH-e-^  nivive.  Radula  rather  narrow;  rhacfaia  naked; 
lateral  teeth  2  lur^e  uiiet|ual  onen  and  several  external  on««<. 

Praatale  laige.  Ulans  penia  armed. 
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BULLETIN  OF  THE  BUREAU  OK  FISHSBIB8. 


16.  Polycera  atra  M«rFarlan<l. 


[fl.  XXIX,  fl«.  £1:  f>l.  XX.  Ok*.  t^y-T2.       XXI.  dKI.  10&,I11.] 


M|*(«ra  «<miacTI>itaiid,  op.  ett.,  pu  80. 

Body  liiuHi  ifonii,  Hmonth,  plump,  highrat  ia  front  of  bwwehi»>  iiopiiii;  iNu  kwanl  U>  the  Hhort, 
pointed  tail.  Slightly  contnictc<l  in  front  of  heart,  then  ■omewhat  cxpaDded  in  the  slightly  liattened 
head.  Head  rather  hiirh,  xlopint;  downward  in  fmnt,  bearini;  a  roodentely  wide  hormihoe-flhaped 
fnintal  muruin  i-arn  iiiir  1  r-lendtT  |>i«iiilf<l  pr.i  r^>, pi  \  litr  ,  At  the  i!ii<K'~  "f  th<- rhiiio|ihon>H 
ttib  veil  is  xlighUy  dilatL-U,  currier  one  ur  twi>  ntiort,  poinleit,  anKuUr  pruceiMeti  (pi.  xx,  tig.  65),  and  is 
coQtinaed  latacally  Into  a  more  or  lew  elevated  dorao-lateral  ridge,  higbeet  in  the  region  of  the 
bnuidu*!  where  it  )iear<  one  or  two  iMiiiprei<w<l,  pointed  tut>en.'leii,  Hometim«t<  elongated  intr)  nliort 
proccgwe  (pi.  XXIX,  tig.  2'.^).  The  con«picnuiM  IoIms  oI  7'.  qwulrilittrata  ia  here  repreiwnl«d  by  a  low 
tul)en-le  of  varying  bdgbt  Behind  the  branchbe  tbeae  rid^  unite  in  •  low  median  creel  to  tlie  tip 
of  the  tail. 

6111  plnmee  mmply  pinnate,  8  in  nnmlier,  non retractile,  tallest  in  front,  and  decieaaing  nytilarly 

iBvi'-t-  Ir'iiu  1..  fun-  tMickuanl. 

Kliiiixpliori'H  Miout,  nonn-tractilt*  into  tiheath)',  the  Htulk  (  riiiicul,  the  olavDa  cluh«haf>L-4l,  |>crfulial«, 
•Uf^tly  indined  backward. 

General  body  color  black  (pi.  xxix,  fig.  22),  doraum  and  ifidei<  with  nuroerotui  rowMof  yellow  ipola 
more  or  lei*  confluent  into  c«jntinaf>nfl  lin«*.  The  lnt«nne«liate  opacet*  lielwoen  the»e  yellow  Hpots  in 
lon^tudinal  Herit"!*  in  jtrayinh,  hk  an>  alno  tin-  ImhhI  ]Ktrtiiin  of  tlu-  frontal  v«-il  and  tin- f< nit.  Frontal 
prooesoee,  tips  of  rhinophores  and  dono-lateral  tulwrvlea  ur  proceeeee  yellow.  Branchial  plutnee  wjth 
a  aeriea  of  yellow  spots,  the  tips  also  of  the  eanw  eolor.  Foot  Hnear,  the  anterior  angiee  prominent 
(pi.  XX,  tig.  (WV    TentacKf  very  ^hort,  lutiiforrD. 

Aiiul  ojiening  at  summit  of  low,  i'yliii<irit.al  papillu  in  <fnt«r  ni  (inlf  nf  ^'ill  [ihiiiio.  lit-nal  o^mmi- 
ing  !'lit!ikf.  at  the  right  and  in  front  of  the  anal  pa|iiUa. 

iteprodnctive  aperturet*  a."  uHual  in  the  genus,  on  right  side  midway  between  the  anterior  margin 
of  head  and  bnnchbe,  the  <  >i>ening  mun<led,  the  vaginal  and  gland  o}x>ningH  guarded  by  a  fold 
of  the  akin. 

SIse:  Length  up  to  28  mm.,  breadth  up  to  tS  wui.,  height  in  heart  region  7  nun. 

Pharyngeal  tube  short,  pharyngeal  bulb  nearly  q^erical,  very  mnscalar,  its  length  aboat  8  mm., 

br»'adth  '.\  tntii.,  hfijrlit  '.'  ">  miii  ,  fbi-  fitrritin  ciittini;  [«<■«'  of  the  mandiM'""  projiftiiiu  in  front  and  alwivp. 
Maudiblea  «Irung,  ot  u  li^'lit  yi-llow  oiliir.  tin-  anterior  tnitting  fatv  very  oliliijui-,  made  up  of  two 
portions^  the  ventro-anteriur  cutting  |K>rti<>i)  un<l  the  <lon<o-la(eral  arehtil  wings  (longitu<linul  and 
tnuwvene  portiona  of  Beigh'e  description  of  P.  quadrdmtnUa,  1879,  p.  tiOtt).  The  cutting  portion,  of  a 
deep  yeHowish-browB  color,  strong  and  thick,  presents  an  outer  anshed  shleldllke  snrhre  wliich  is 
stninsly  marke«l  with  conoentrit*  lincfi,  inilicatiTijj  the  laininat<-il  Htnu-turc  <  lt-ar1y  fn-i  ii  in  -i  i  tion,  aw 
in  figure  OH.  Upper  anterior  end«  of  the  cutting  |>ortion8  a]>proxiiimte<l,  n*unde<l,  the  lower  puoterior 
ends  divefgent  and  curved  backward  and  upward.  Laterally  ami  al>ove  the  cutting  portion  is  ran- 
tinue<l  into  the  arched  plate  (pi.  xx,  fig.  67,  6),  the  anterior  nuirgin  of  which  Ih  strongly  concave,  its 
Htijierior  and  pOHterior  iiiargiiiH  rounde<l.  The  relation  of  the  two  plaU-x  is  be»t  shown  in  the  .H-ction. 
figure  *iH,  taken  along  the  line  a  f>  of  figure  66,  from  which  it  in  evident  tliat  the  cttttlng  portion  forrnH 
the  expanded  and  thickened  ventro-anterior  border  of  the  dorso-lateral  wing.-  8een  in  front  view  tiie 
line  <rf  junction  nf  the  external  face  of  the  wing  with  the  cutting  plate  forms  a  clearly  defined  line,  as 
abowninflgnre  7?.  < 

Radula  rather  •U-c|-ly  irriMive^l,  of  a  ri.  h  amlier  lulitr  in  the  posterior  teeth,  det-pcniuj;:  anteriorly  to 
adark  brown.  Teeth  in  I'-io  rnw<,  <>i  niu<  h  the  liu^t  one  in  ni<linientary,  the  halveaof  the  rowaof 
teeth  in  not  exactly  a  straight  line  acrucu  the  radufai  (pL  xxi,  fig  111 ). 

Rhachis  naked,  not  narrow,  in  width  about  0.3  mm, 

Pleural  tifih  ■_'  \\,  tk'  i''*:  ]>\.  xxi,  1 1 1  I,  iinecjiial,  the  first  smallor  than  the  wronil,  alike 
in  shape,  the  stout  otuUt  llattened,  slightly  coucave  upon  il^i  inner  surface,  i)earing  U|Kjn  its  outer  margin 
a  broad  trfamgular  winglike  expansion  directed  totmurd  the  median  line.  The  lower  end  of  the  abaft 
rniirxled,  the  upper  en<I  (nnring  a  I  a  n;e  smooth-edged  book  at  right  augies  to  the  shaft  Length  of  flmt 
rhachidiantooda  0.30U  uim.,  ut  tMXund  0.412  mm. 
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Dociokl  teeth  3,  triangakur  prisnmti  c  in  form,  decreMing  in  l«Digth  and  vidth  turn  within  outward. 
BMfS  A  sharp  emt  upon  tl>e  up{M-r  two*thinlB  of  its  inniw  border,  from  which  the  upper  Bar- 
luealopWOIltwuril.  rtif  iiu-liiuition  dectvaxin^  iii  tlu- wtonil  t<>i>t)t  ami  nearly  ilisapfH'.iriiiL;  in  the 
third.  Lower  end  of  thouncini  roundeil,  the  up[>er  triangular  Mtid  eloping  inwanl.  Length  of  firat 
andmMO.2O0ratii.,of ■eooad0.166min.,of  thin! 0.090 mm.  Oocaalonalljr •  nidimcotary foartb vadiial 
tooth  njay  t>e  fotiml  fpl.  x\.  fisr.  70),  l»ut  this  in  nf  ran«  fM-iMirn-iice. 

Xt•rvou^^,  vasi'ular,  ami  ilijrt^tive  Hy!it«?mH  pivwent  no  rtrikinir  dirtinrtivw  charactfrK  iiiff(*n>nt  from 
the  other  ep^riesof  the  >fr<iuji. 

Blood  giaad  irregularly  lobulate,  lying  apon  aorta  at  anterior  end  of  the  geniul  inaea.  About 
1  nun.  long,  2  mm.  wide,  and  1  mm.  thiclc  in  laige  individtialt. 

Repr<Mhu-tivf  ny-itcin:  <  Kntfsiif"  tliin,  covering  the  whol<'  of  the  liver.  Herniaphnxlite  iluct  ileli- 
Cate,  thin-wttlle»l,  tihort,  its  ampiilla  not  lonj;,  its  wallji  thicker,  ^ili;^htly  <lilaie>l,  •liviilirig  at  anterior 
iueof  nidamental  glan<l  into  -^prnnaiii'  'luci  and  oviduct.  8|>erinatie  <hi('t  nhort,  loo|ie4l  in  dotie  con- 
tact with  nidamental  gland  and  iMiiwing  into  the  large  praetate  gland,  which  ia  nuida  np  ol  a  flattened 
loop  of  the  triandiilar  tube,  the  whole  rhwely  honml  together  in  the  form  of  a  concave  disk  of  almnt  2 
mm.  iiian)eter,  lying  upon  the  attterior  fart- of  the  ^'|n•rnlatothe«•a.  From  its  aiitiTior  is  jriveii  off 
tlie  imrruw  v»»  deferrna,  alKHit  0.2  mm.  in  diameter  and  5  mm.  long.  No  ampulla  other  than  a  very 
ri^t  dilation  of  the  dnct  ia  to  be  found  (pi.  xxi,  fig.  106  amp).  Glana  penla  Cranoately  oonical, 
j-liwly  jM't  w  ith  tiiintitf,  i-iirvf<l  teeth,  thi'  lartrest  M  "  in  hi-i>;lif  hy  *2..'>  ii  \viile(pl.  xx,  tig.  71),  aim^ged 
in  rows,  the  total  length  uf  the  armature  in  the  retractetl  ^:\nm  unci  tlie  yan  delerens  t^igether  being 
•bont  1  mm.  Vaginal  duct  and  uterine  dnct  given  off  from  »  eotnmon  liuct,  HlM)ut0.1  wtn.  lung  at  the 
.  ootar  aide  of  th«  apetmatotbeca.  The  very  iianow,  thin-walled  uterine  duct  receives  the  0.4  mm.  long 
dai4  of  the  apennatooyet  and  doables  Its  diameter,  and  alter  a  conrne  of  about  S  mm.  opens  into  the 
BfKTinatothet-a,  for  the  la-^l  half  nf  itf  length  iH-ini;  i'lo«'ly  aitachiil  li'  tin-  vn^riiial  <lui-t.  Sfiermatocyst 
(pi.  XXI,  fig.  106  «/'.  c. )  elliiieoiiial,  1  mm.  long,  5  nun.  broad,  ita  dut-t  extremely  narrow.  The  apermap 
totheca  (pL  xxi,  dg.  106  *p.  tk. )  laige,  aboot  2  mm.  in  diameter,  apherical,  on  k>wer  median  Ma  id  the 
genital  nuuw  fomting  one-half  of  it."  total  volume.  The  vuginni  duct,  about  6  mm.  long  and  O.Smm. 
in  (liauiet«-r,  gradually  <lilat4«  at  iiM  diftal  etid  into  the  vagina. 

liahiut:  On  hrown  alge  in  rocky  tide  fioola  from  Monterey  to  Cypieaa  Point.  K^edally  thnii* 
dant  at  Point  Alonea  (Cbinatpwn  Point).  Common. 

The  ■tmctnial  ehametertetics  of  Poltfftra  atra  clearly  rieparate  it  from  any  other  apedca  of  r«/ycrra 
hitherto  ile-iiTilnMl.    The  low  extrahrani        a!)pi'!hla^'(  >  n  vi  iiiMc  of  I'lilin  y«if'i    i.  i|.  rrii«il  by 

Bergh  (18M.M  frnin  .\l:ir>kan  vvaten<,  hut  the  eolontlion,  the  iutig  frontal  prooeaeM,  the  umudibleti,  radula, 
and  repfoductive  apiiarattu  are  all  iletridedly  different. 
Type  DO.  18127^  U.  8.  National  Muaanm. 


Aufalw  <tf  tpeeia  ^  A^wnu  and  Ailio. 


r.  quarlrlllncntn  . 
V.  qmulrlliiHitlu . 
P.  quadrttiueiiia. 
P.  laMoaii.. ...... 

P.  iMMMiti  

P.  eeellniit  

P.OMlUlii  

P.  pallldn  

p.  aim..  


SpwlM. 


Number  Numbtrr  ' 
1  o(  low*.  ^  unciui.1 


1.% 

12-13 

14-1.'> 

\ 

16-IH 

8 

• 

l« 

IS-16 

6-7 

18 

5 

»-IO 

Autiwritr 


.\1<1.  r  I1 11-1  Haneuek. 
MiM noHl  MoaUua. 

Aider  and  Raaeoek. 

Pu. 

M«yer«nd  Mocbtaa. 

Berfli. 

llaevarland. 


Subfamily  XD.  GONIODORIDINIL 

Body  oval,  more  or  lese  depre,-«H;d,  |iullial  margin  strongly  proniineitt;  or  elongate,  sonietiniin 
limaciform,  the  dorao-lateral  niurgiti  H<>metiine!<  with  simple  appendages.  HhinophoreH  often  with 
aheath,  retractile  or  nonretnu  tile,  the  elavuM  pi-rf  >liate;  bAim-hiw  rarely  of  few  plumes,  u«ually  of 
many,tlte  plumea  usually  itimply  pinnate,  rarely  tripinnate,  often  arranged  in  horaeahoe  form.  Ten- 
tedfls  small,  lobifonn;  the  footosoidly  wide^  ranlynarrow,  rounded  in  front  or  with  prominent  angles. 


Digitized  by  Gopgle 


144 


BULLETIN  OF  THK  BUBKAU  OF  FISHKStBB. 


1'liarynir.  al  Imlli  •in|.p!i.-l  <m  itf  upper  Mirfaiv  wUh  aneufiileor  iM-tiolated  racking  CTOp(infi:hi vies). 
Labial  <\ifk  i-tivi'rt-<l  wiili  fi(ii|il>'  i  iitii'i<-  i>r  ariiiMi  with  %  ring  of  hooka  or  nuuidihtilar  pUltei*.  Radula 
more  or  le«8  narrow;  rhachia  nBkt><l  nr  iH-i-u}>ionally  with  apurioua  t4>elh;  pleunc  unnlly  with  •  lillgle 
lai>i^  booked  tooth,  oocuionally  two  hooked  ones,  and  with  uaiully  few,  aometiniai  wuaj,  estefiMl 
teeth. 

UlaM  peoit  nraaUy  MVied  with  »  aerieii  of  book*. 


Jmnt/>'-'!"rit  I, my.  fig  Moll.  Animiilii.  IV.  Im^Vi.  |i.  lUi.  liul<U-  Moll.  Bri'   Mi!«    I V'T.  p.  907.— Alder  ntid  ilauoork,  Mon. 

Bril   Nii.lltir   M.>li  .  VII.  InW.  p.  t>.  svil.— L.ii  .'.ip-,  Moll,  Rig.  Arel.  Ncwrricla .  I'Ci^,  p.  aK— B«T)fh. 

OnitiiiiKcn  iii.nll...  li.  r  Ikorlfli  ii.  An  h  f.  Naturgi-sa  li  .  XI. V  1,  IHTy.  p.  XV,.  Niiilibr  Moll.  North  J*nc..  II,  rnv. 
Acwl.  Nat.  iH'l.  I'hlU.  p.  2X7.  Moimk.  d.  Polyceraden,  111.  Verb.  d.  k.  k.  loul.-bul.  0««rh.  Wl«a.  XXXIII, 
1)m,p.m.  MalaooLITMMiL.  l(.XVII.UMip.m  8|M«Bderlladlbr.aMiai«|nilca,liaa.MBa. 

Bo<ly  w>fl,  ciilHlopn-fimxl;  iintii-utn  thickly  lovcrcil  with  -hurt  villi:  nian;iti  of  rlilnophiT'-  ;i|itr- 
tare  lob«>l;  hranrhial  pluuitt*  few,  tripitinate,  arrauirttl  in  a  l  irt  it-;  ht-ad  wide,  velifonii,  teiitiu  ies 
ibort,  loMfomi. 

Amiatnn'  of  labial  <!it<k  of  minute  hooka,  lielow  with  proj<>ctinK  thiekeninfB  of  the  cuticle.  Baduhl 
iBthcr  narrow;  rhm  hiM  naktHl;  (irvt  plennil  to<»lh  very  iargv^  hooked, eztrarnal  pleural  teeth  few  (4-6), 
imalliT-    itiiri-al  iT<>|i  (M>iinuii-  w  itli  pharyn|{i«|  holb, 

iilana  pvuir  armed;  vagina  very  long. 


AeanthixUiriM  hifh'iiii  Mn^Parlaod,  op.  rit .  p.  St. 

lto<lv  phiiiip.  highly  an'htil.  .>li^'htly  hit;hi-r  and  hniadcr  in  front  than  Whind.  tlic  ^neral  hody 
outline  oval.  iNirvinm  w)ft,  viHiMiH  every  when-,  eovered  liy  amall,  thickly  m-i,  lilmilly  it»nical  jxtpill^e 
(villi),  but  slightly  relnctiie.  Maigin  of  mantle  everywhere  overlapping  the  foot  excffit  at  tip  of  the 
tall,  its  maivrin  broad  and  rather  thick. 

(lenenil  i.'roiinil  i-oliirof  dnrsnni  lui'l  vi  iifriil  .wiirfa<-c  rlenr  tnin-lnct^nf,  yellnwish  whitf,  or  pink- 
iah,  the  iwpilki' and  liniiietiial  j>liiiiitt'  tipiH<<l  \\ith  lemon  yellow,  the  nuuitle  e<lged  with  the  eame 
OOlor. 

Length  of  animal  up  to  36  mm.,  breadth  ap  to  22  mm.,  and  height  9  mm. 

Head  (pi.  xx,  fig.  73)  wide,  velifnrm,  the  sides  prolonged  Into  broad,  triani^ular,  i>ointed  ten**- 
c\c»,  a  w  idi  ,  r<  )nnded  DOtflb  lietweeo  them  in  the  median  anterior  maig^  of  the  head.  Month  a  email 

longitudinal  slit. 

Floot  hraad,  immded  abmptly,  and  aiiiBhtly  eoncave  in  front,  the  Mes  very  aliftbtly  tapering 

towani  the  ix>«terior  end.  where  it  if»  lif*  iihruptly  n>nndeil  to  tlie  Miitit  tail. 

lihinopliores  long,  ta|ieriiig.  ini  liiu'<l  forward,  the  elavu.«  n-i'iir\e.l  and  inclining  Hlijjhtly  liaek- 
mud.  Perfoliate  witJi  alMmt  24  leav>-s.  the  len^h  of  riavus  an<l  -talk  neurly  the  aanie,  atK>ut5  mm., 
the  whole  organ  10  nun.  long  with  a  iNunl  diameter  of  2  mm.  ,  Retractile  into  a  low  sheath,  the  nun^ 
gin  of  which  bears  namerous  short  (lapillte  similar  to  those  of  the  dotsam. 

Brail'  hiiil  phHiie>i  liipiniiate.  nonrelnu-tile  within  Mheulh,  wid«t<pr<'adir)i:.  arnmced  in  a  eirrle 
ladoeing  the  atial  {upilla  and  nnrneronn  ttlentler  |iapill».-  xiniilar  to  thotw  of  the  K^^'neral  dorsum.  Anal 
opening  at  the  summit  of  a  low  blunt  papilla,  connate  to  the  aides  of  which  are  3-4  slender^pointed 
procewea  fonninc  ridiielike  lateral  elevations  and  extending  beyond  the  summit  Pi^oudoperitonenni 
S|i«ir»ely  apriiikle<l  anteriorly  with  Hne  dark  flecks.  Blood  gland  elliptical,  light  colorvnl,  di«ik-like^ 
about  1  mm.  long  by  1.5  mm.  wide  and  0.5  mm.  thidc,  lying  tnnevenely  above  die  central  aemms 
■jetem. 

Plwyngeal  hnib  2  mm.  long,  2.5  mm.  high  f  inclnding  crop),  and  1.S  mm.  in  width.   The  crop 

confipicuouc,  heinicphericul.  with  a  narrnw  incliaii  loiij/ituditial  intiMMilar  Iwtid.  tin-  nidrs  ridi:<-.l  w  ith 
mur>culur  liandH  eonveru'in^'  toward  tlie«uii>ler  [Mjrtion,  itt*  wall>  very  tliiek.  The  radula  aheath  pro- 
jecting Itehind  and  Ih-Imw  fori)..')  mm.  No  cont>picuoaa  esophagod  divefticnlora  at  anterior  end  of 
the  esophagus  as  in  il.  brvnuea  from  the  same  locality. 


M  MUmnnNmn  Oray. 


17.  Aeaatikodorin  hudaoai  MacFarland. 


[n.  xz.  «■•.  T$-m.\ 
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Labiml  di»>k  oval,  toiivex,  alM>ut  O.U  iniii.  in  iliaiuotcr;  ilH  ctiiirlf  tluu  ami  o>lorU>!«<.  Ttie  li^'lit 
yellow  annature  i  )>l.  w,  ti^.  74  >  a  iMvcinent  of  ininata  bookx  i  ]>l.  w,  tit;.  7^)  i-<tiifin«><l  nminly  to  h 
tvfauignUur  Mca  on  the  lower  uud  lateral  bonlera  of  the  opening.  The  luwermoat  portion  of  the  labial 
armatttra  i«  free  fmm  hooka  and  is  occupied  by  a  broad,  slightly  concave  thickening  of  the  cuticle, 
nurrowiiiir  to  a  ixiiiit  iMistcrinrly  iiiiil  a;iii  lii irly  furkcl,  <li vt-rni'iit  iiitn  twn  bladelUui  procc^ft  w liirli 
pn>jet't  freely  a  nhort  dii^taiRt-  from  tlif  iiuirgin  (pi.  .v.\,  tigit.  7o,  7iij,  (lie  whole  Btmctore  lieing  shaped 
modi  tike  an  arruwhead,  the  i>oiiit  directotl  backward  and  extending  into  the  colorlen  catkle  Ibdng 
the  entrance  to  the  jiharytiKeal  btilb,  ite  total  length  0.28M  nam. 

Itailiila  v«Ty  tmrnnv,  with  a  <lf«-p  U-»<bar>cd  gr-Nivo.  Ti-eth  in  27  rows,  the  bwt  A  rti<linif  iitary. 
Itliacliir'  very  narrow,  tiukfil.  First  pl«-ural  toutli  (pi.  \\,  77,1  very  liiriif,  u]>riglit,  i-oiniiri  -^.-cii,  ii.M 
lMU*e  quadranguUr  in  lateral  outline,  Uie  poeterior  border  thin  and  overlappii^  the  outer  anterior 
maipn  of  the  first  pkural  tooth  of  the  meeeeding  row.  Lower  portion  of  the  base  roanded  in  front, 
»tront;ly  fVi'<  l<<  i)('<l.  Ileipht  of  Isim-  n^nmt  O.L'IO  mm.,  it."  Inijrtli  0. 1 14  mm.  Ttii-  anterior  jw.rtion  |iri>- 
luii^eil  iipwarii  intn  a  .-itriitij;  i^liglitly  curved  htxik  abinit  0,  IMI  mm.  in  lfnjj;tlt,  ujM>n  the  inner  margin 
of  which  U  a  (H-rit-M  of  .V7  dentides  midway  of  It*  length,  dt  i  rt  a.-iii|,'  ratlier  irregularly  in  wsse  from 
aUive  downward.  In  Uie  older,  mora  anterior  teeih  of  the  radola,  the  ntuilwr  id  denticlee  ia  occainon- 
aliy  increawd  tn  10-11,  the  loweiit  4-5  liein^r  extremely  Ntnall.  IvPngth  of  the  largest  denticles  about 
utu.. 

The  reiiiainiug  pluunc,  5-0  in  nuiulnsr,  are  amall  and  of  nearly  the  i«tne  ><ize,  oblique,  the  basal 
porti'>n  thlckaned,  the  mpper  margin  portion  pniloiiged  posteriorly  into  a  al^htly  Dtittened,  blmitly 

Iiointed  b<M>k  with  a  thin,  keelHke  plate  1h>1ow,  the  general  shape  resembling  that  of  the  lint  pkntal 

ttxith  I  pi.  \\.  fig.  7S).    .Vveratre  lenirth  D.ui  mm. 

IIi-rinapbrfHlitic  gland  very  thin,  .overing  nearly  all  ni  the  liver,  it*  duct  thin  walU-d,  tdenderi 
about  0.tf  mm.  long  by  0.1  mm.  broad,  arising  from  Uie  right  anterior  lobe  of  the  visceral  mass  near 
the  median  line  and  passing  in  a  short  loop  into  its  dieted  ampulla.  Anterior  genital  mass  small, 
plano-i-onvex,  it^  snperinr  iKinier  ocrii[ii.il  hy  the  ;.'laii(lnlar  purtinn  ..:  \.i;::tiul  <inc  l.  tlu'  s|i.  iuiu. 
totlieca,  an<i  the  f pennatfK-yHt,  it.--  inner  llatleae<l  face  hy  the  \>»)\i^  nt  tin-  amjjiiUa  of  the  hermaphro- 
ditic duct,  il»  outer  convex  faiH>  formed  by  the  niilamenlal  and  albumin  ^.'lamls.  The  ampulla  of  the 
bermapbroditic  duct  deacribes  a  abort  loop  apoQ  tbe  inner  iaoe  of  the  nidamenta)  gland,  pat«>e!<  for> 
ward  and  upward,  describing  almost  a  complete  drrte,  givae  off  the  fi{>ernialic  dn<'t,  and  ]ka.>«<e.s  at  once 
into  till-  ni'lameiital  cLiml.    I.<'ii>:(li  nf  aiiiimlla    mm.,  itfldlanu'tiT  o  .'>  mm. 

The  eperuuitic  duct  diaHsribes  an  S-xhaped  loop  doedy  aitaclted  to  the  anterior  maigiu  of  the 
genital  nmas,  passes  badcward  in  a  long  free  loop  uademeath  the  anterior  end  of  tbe  visceral  man 
near  the  median  line,  returnfl  uitou  itself,  and  pauses  into  the  penis.  Total  len^rth  nliout  H  mtn., 
diameter  0.2  mm.  Peni!>  ey1iudrr»-conical,  1  mm.  long  by  0.4  nun.  wide,  the  retnu  teil  ^'Lmo  bluntly 
conical.  arme<l  witli  \ery  iiiinutf  linok^,  occupying  nearly  the  whole  length  of  the  hollow  pneputiuni. 

The  uterine  duct  (pi.  xx.,  tig.  80,  u.  d. )  ia  very  slender  and  short,  passing  directly  fnmi  the  ante- 
rior inner  maiftin  of  tbe  nidamental  gland  to  its  superior  maigin,  where  it  receives  the  slightly  wider 
duct  iif  the  jicar-s'haiMNl  "ijH-rmatiK  yKt  iO.T-)  mm.  lona)  (]>1.  xx,  lig.  SO,  n/i.  <■.),  and  jiasscf  immciliately 
into  the  .«|HTmutiith«>ca.  The  xpennatotbei-a  i  pi  .\x,  fia.  sii,  ih. )  is  wmall,  alM)Ut  1  inm^  in  <liameter, 
spherical,  and  coneealnl  entirely  by  tbe  overlying  |x>riion  of  the  vaginal  duct.  The  total  length  of 
tbe  vaginal  dm-t  is  alHiut  7  mm.,  it.s  proximal  portion  deM-ribing  an  S-Kl|^pod  loop  (pi.  XX,  fig.  80,  a.), 
•nd  dilating  rapiilly  into  the  irlamlular  jMirtinn  >  pi.  \x,  tin.  SO.  yl.).  Thin  glandular  part  is  thickened; 
III  wall*"  ii!  l.irv'i- ulaml  ci  lU,  lln  liinirn  narrow;  its  total  leni:lh  almiit  1.'-'  mm.  lis  external  Htirfa"-* 
botn  4  e<pudii«taiit  longttudiiml  grooveo,  and  the  intenuediatc  portions  are  tran8vcn<ely  lobulated  at 
intorrats,  the  general  outHne  in  croes  section  Iwing  that  of  a  quatrefoil.  The  distal  portion  of  tbe 
vaginal  duet  is  nearly  straight,  about  4  nun.  in  leqgtb,  and  peasee  over  Insendbly  into  thevagfaia 
(pl.  v\,  t\\z.  .so,  I.  iL). 

Habitat:  Tide  pools  at  extreme  low  Water,  near  Point  Pinoa.  Rate,  but  4  qiedjuens  of  tbie  inter- 
eating  speciea  Itaving  bv«u  taken. 

Armdkoilorit  hvimni  dillertt  markedly  in  the  details  of  its  radnia  amatnre,  and  also  in  the  repro- 

doetive  systiMii,  frniii  any  other  wpeeieH  of  this  j;enus,  es|H'eially  from  the  forms  reeiirilf^l  thus  far  from 
the  Itet'itic  coai>t.  Uergh  (1880)  has  dcKorilN-il  Ar.  pUiaa  var.  alburaUf  and  Ac  jiiimui  xar.  purpurea, 
ftogetber  wltb  a  new  apedea,  At.  camtoemu  from  Afawka.  Tbeae  are  all  strikbi^y  different  from  Ae. 

B.B.r.lMft-U 
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luidtoni  Atui  the  following  form  heie  dotcribod,  whirh  are  the  only  ona  of  this  tftaaa  yet  taken  from 
Monterey  JB«y  or  ite  vicinity. 

Tim  ■pecSfle  name  here  given  to  in  recognition  of  the  nuMteriy  work  <»f  my  friend  Mr.  Charlea  fi. 
HndMmin  tho  illiigtration  of  \ariiiiix  auimal  forma. 

Tjrpeno.  IHVJai),  L*.  8.  Nuiiunul  Mum  iim. 


AfanltMloriM  Itrunntii  MftrFnrUuid,  op.  <'ll,  p.  52, 

Body  out! i IK-  oval,  i-onvex,  broiulewt  in  (ntnt  uIhmU  in  th«*  re»ri<jii  nf  tin-  rhinii|fhore«,  tlit-  mantle 
firm  and  thickly  wt  cvfryu'lu-n'  uitii  i-oiiical  tiiluTi-iilf)'  luivirit;  nuiiiiitNl  tifHi  (I'l.  xxix,  figs.  2\,  'M.) 
Tnberonlea  of  varying  wxe  and  of  iio  delinite  arrangeiuent  that  the  amaller  oneaalinoit  invariably 
altemate  with  the  larger  (abont  I  mm.  in  diameter).  Mantle  eviry  where  rovering  the  font  except 
|>ofit<TiiirIy  whi  ii  the  animal  in  in  iiiotidTi.  it.-i  marviii  hmail  hiiiI  nitlu-r  thick.  ( ii-niTiil  mlor  of  .|.ir>iiin 
brown,  Hiiktil  wiih  irrt^ular  hli>trhfs  of  blac  k  in  varyini;  amount  ^pl.  xxiJt,  tig.  21).  li<  twf»-n  thu 
taberenlea  numerous  mnall  H|M>tx  of  light  lemon  yellow,  the  mantle  edged  more  or  \em  oonii>letely  with 
the  Mune  color.  Stalka  of  branchial  plumes  ycllowiNh  brown,  marked  on  the  inner  vide  with  two 
narrow  longitudinal  Knox  of  dark  brown,  the  branclilw  tipped  with  lemon  yellow.  Rhinoplioree  deep 
hhie-Muck,  ti|>|N-<l  uitli  yi  ii..ui>h  white.  Inalcoholic  spedmeos  the  general  darker  eokw  ia  well 
retained,  the  yellow  tending  to  diaappear. 

TMhI  length  ol  animal  19-82  mm.,  width  9-lS  mm.,  height  7-4)  mm. 

Head  larcc.  velifcirr.i,  ■  i imii'mIi'I  hy  inantlr  (jil.  \Kix,fig,Sl),eontlnae<l  latemlly  intu  the  »i<leflat 
tentaclet!,  in  front  with  a  M^U{  meihan  t-oncHvity.  Tenlacleii  timed,  recurved,  bluntly  |Hiint>  <l  M  tipe, 
their  anterior  curved  nian$in  thin.  Mouth  a  iongitiulinal  xlit.  K<Mit  oval,  nearly  i|ua<li.'in^ilar,  its 
anterior  and  poaterior  enda  blontly  rounded.  Uenenil  color  of  under  aorbice  yellow,  the  lower  face 
of  ntanfle,  the  bead,  tentacles  and  aides  of  boily  sprinkled  with  fine  dark  brown  or  hlark  dots. 

HhinoplMraa  long,  rylinilroM  onical,  taiM  riiiL.'  tu  Kliuit  ti|K-,  inclini'il  furvutr  !  ;iii<l  xutMartl.  |«'rl<<li- 
ate  with  20-28 thin,  alighlly  oblique  laniinie,  the  lower  oneii  oei-upyinK  the  front  of  the  ilavuii  imly 
(pi.  XXI,  Ag.  104) .  Stalk  one-half  the  length  of  the  lantinate  portion.  Color  deep  Uoe-Maiek,  tippwl 
with  yellowish  white,  the  laminflp  e«lged  with  a  very  nam)w  lint-  of  white,  not  noti<-e«hle  without  a 
hand  len».  Fully  extemU-d  lcn)^h,  8. .5  mm.  Itetractile  within  a  low  i^heath,  the  margin  of  whirh  in 
prolonged  into  6-8  lol>f«  retieinbling  the  iloroal  tulH>reuUt<,  but  wmunsliut  flutteneil.  Thrtn*  of  thexe 
are  aa  high  aa  the  donal  tuberculee  and  are  placed  »t  equitlistant  intervals,  one  external,  the  othertwo 
antero*m«iian  and  pcetero-median,  respectively,  the  intervals  between  them  being  oocopied  by  lower 
Hiinihir  ones  (pi.  XXI.  (it:  \0A). 

Branchial  plunieH  7,  wide  xpreatling,  bipinnale,  nonrctractil)'  wttiiin  a  xheath,  arrangi'<l  in  aii 
incomplete  dicle  about  tlie  anal  papilla  on  ponerior  dor><um.  AlMuit  10  tnbereultf  are  included 
within  the  rosette,  of  them  large  and  incloainc  the  anal  papilla,  which  ia  abont  one-half  the  height 
of  the  larrreft  tulH>rcuU«,  and  it>  edfired  with  a  narrow  line  of  yellow. 

P^eudci'iH-ritoneum  thickly  !<|>riiikltil  with  line  black  pit'iui'iit.  UIiumI  );1and  lobuluted,  white, 
ptoced  transveraely  upon  the  central  nervous  system,  ovvrlap]>iug  in  front  (be  laige  proximal  eon< 
volttted  portion  nf  the  salivary  glanda,  which  n  coiled  at  the  ridea  and  upon  the  email  (esophageal 
diverticiilutii 

The  |iharyiip'al  btd)>  i^  htioit);,  it-'  lit-iifhl,  iiu-hi<lint;  the  croii,  ia  It  mm.,  length  2.3  mm.,  width 
'2  mm.,  the  radula  chrath  projecting  lieliind  and  lielow  for  1  mm.  Crop  huge,  spherical,  constriiled 
longitudinally  into  two  symmetrical  halves  about  2  mm.  long  by  3  mm.  wide.  The  aides  arc  ridged 
laterally  by  the  converging  mnsctea  to  the  lower  anterior  portion,  the  walls  very  thick  and  mtnenlar. 

Bat4e  of  crop  joined  ilin-rtly  to  the  dor>ml  portion  of  the  I'lLiryntrcal  l>iill>.  willi  im  tnice  of  a  |H>tiidc. 
I.iabial  disc  roun<l,  <'onvfX,  itx  light  l>rown  cuticle  nulially  >triate<l,  the  o|i«Miug  elongate,  xlit-like,  the 
ends  dilated.  The  labial  annature  in  made  up  of  a  band  of  UKwiaio-like  platea,  about  0.240  mm.  in 
width,  ineomplete  aUive.  Kach  plate  is  in  the  forrn  of  a  minnte  erect  hook,  its  apex  directed  ont- 
ward,  either  pointeil  or  Mnnt  M>metime)»  bifid  (pi.  xx,  fig.  fW).  Height  of  a  typical  labial  element. 
0.007  nun.  .\t  the  lo«<  r  inart'iii  of  the  labial  armature  (pi.  xx,  fig.  81)  a  ningle  flattened  plute-like 
concave  thickening  of  the  cuticle  projoeta  freely  forward  for  0.082  uun.,  its  width  0.033  uiiu.  at  Uie 


18.  Acanthodoria  brunnea  MacFarland. 


(Fl.  xxtx.  tigs.  JO,  21;  pi.  xz.  Ab*.  Hl-tm;  pt.  XXI,  ««.  IM.] 
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Im»p,  the  free  end  about  0.06  mm.,  with  a  total  length  of  about  0.270  mrii.,  blant  and  ja^^i^'l  tluitigh 
broken  off,  itti  proximal  |¥>rtion  exteading  aeroa  tiM  whole  band  and  interrapting  the  oontiniiity  of 
the  hooks  below  (pi.  xt,  ti){.  82). 

KmIiiIh  narnnv,  deeply  (rnMivtnl,  tbr  tefili  in  24-2H  rourt,  ttu>  lii^t  twn  of  whirli  are  nullmeDtaiy. 
The  oldest  teeth  oolorleas,  thoae  toward  the  poeterior  end  of  the  radula  light  yellow. 

RhadiH  verjr  Barrow,  raiked.  Pint  plearal  tooth  (pL  xz,  fig.  84)  large,  npright,  compiemcd,  its 
lubtf  qii.-vlranfrnlHr  it)  lateral  outline  and  overlapping  the  outer  antt'rinr  Tiiuri:in  of  tin-  firj't  plfiirul  nf 
the  following;  row.  Liiwer  |>ortion  of  the  Imne  wtrongly  tbickeneil,  uiHin  itf  npiier  (K^tiTior  Ixjnier  a 
squariah  tbk'kenefl  tihonlder  dire«'te<l  ohlicpiely  iipwanl.  Height  of  Iww  alKnit  0.192  mm.,  lis  length 
0.066  mm.  The  «nU>rior  portion  of  the  bwe  ie  prolonged  opwtunl  into  a  etroog,  slightly  vurx'e*!  hook 
•hoot  O.lSO  mm.  in  length,  upon  the  inner  border  of  which  ia  a  aeriee  of  14-19  denticleH,  the  longest 
ln'iiig  0.012  nini.  ill  li'ii|.'th.  The  rt'iiiainiiiu  i>lfurii'.  (>-r  in  inniiber,  art'  Huiall.  Imrnr  ..!)li.(iirly  mi  il.i' 
nulula,  and  decretuie  regularly  in  nize  outward.  The  finft  of  the  outer  plateu  ^pl.  xx,  tigH.  tl5,  Mij  are 
(lepretsed,  flattened  above,  Unntly  pointed  behind  and  liave  a  thin,  keel-Bke  plate  below,  tha  gaMwd 
shape  beii^  somewhat  similar  to  that  of  the  fiiat  pleoral  tooth;  Uie  ontennoat  oaea  an  redooed  to 
mere  flattened  plates  (pi.  xx,  fig.  87). 

The  anterior  genital  magf  i><  nmall,  plano-eimvex,  iti'  Hattentil  fatv  direct4-il  inwanl  an*!  upwanl, 
somewhat  oval  in  shape,  with  a  long  diameter  of  about  4  mm.  The  hermaphrodite  duet  is  vliort 
ami  very  narrow,  dllatinft  almoet  Immediately  Into  Its  whitish  ampalU  (pi.  xx,  fig.  fM,  h.  (im/>.)  of 
al»ont  0..'i  iiiiii.  iliaiiiftcr.  witli  a  li'iij;th  of  ulmiit  (>  tnin.  Thi' aiiiimlla  ili-s<TilH>H  an  S  furiiuHl  Idup 
uptjn  the  plane  fat-e  of  the  unttTior  genital  iiiaMH,  itx  li>wfr  turn  roureing  forward  ami  upward  tilung 
the  anterior  margin  of  the  nitlameutal  gland,  entering  into  it  and  dividing  iiit<i  the  ovidtictand  the 
qiermaiic  duct.  The  ateruie duci  (pL xx, fig.  88, 88a,  m.  d.),emeigingfnHn the glaiMl, narrows  rapi<lly 
in  iiaiving  upwanl  to  Ibe  superior  borrler  of  the  genital  mans,  receivea  the  short  dnct  of  the  ptwr- 
••l>a|M-il  ii]n-riii«Iin  vhI,  da  null,  loii^;  liy  0..'!  iiiin.  wiiU'  (jil.  \x.  H^.  H.><-i,  x/<.  <■.  ),  and  iiaMMfji  intu  the  ^^H•r- 
niatotheca.  The  i«|ieruuUoiheca  (pi.  xx,  tig.  H8,  HHa,  »p.  th.)  ia  spherical,  about  1  mm.  ia  diameter, 
with  a  very  short  common  duct  receiving  the  nterine  duet  and  the  vaginal  dtiet  The  latter  (fig.  88, 
HS<i,  my.),  together  with  the  %'agina,  it»  not  more  than  6  mm.  long,  nini'h  Nhorter  tlian  in  any  other 
Hpeeies  of  this  genus  yet  de>»cTibe<l,  itn  diameter  gra<laaily  incrtufing  fniui  ()..*!  iiiiii.  to  O.K  mm.  and 
pasaqg  without  definite  Imundary  into  the  vagina. 

The  spermatic  iluct  is  very  long  and  much  convoluted,  its  loops  lyiqg  at  the  anterior  border  of 
the  genital  mass.  The  first  it  mm.  of  \U  length  are  cinsely  tmnnd  down  to  the  genital  mass  by  con- 
net'live  lii*ue,  Im".  c  an  H'.  cni^.T  diaiiii-ter  of  O.H  mm.,  and  arc  -li;ir[il  '>  luai  kc  l  off  from  the  8U«'(ti-ding 
xlenderer  jiortion,  wliicli  deM:riLM«  u  large  knip  free  from  cldM-  iMinnei  tion  with  the  reiikainder  of  the 
oigans.  Thir>  muscular  portion  is  0.2  mm.  in  diameter  with  a  length  of  9  mm.,  the  total  length  of  the 
whole  duet  thua  being  18  mm.  It  enlarges  rapidly  at  its  distal  end  and  pannco  into  the  thicker  cylindro- 
coniral  |ienif<,  3  mm.  in  length  by  1  mm.  in  average  diameter.  In  the  specimena  disseetod  a  {lart  of 
the  diKtal  end  of  the  gUtOB  wss  mMug.  and  hence  the  armatora  of  hooka  ooaM  not  be  made  out 
mlisfactorily. 

Habitat:  Dredged  off  hard  sandy  liottom  in  alxnit  10-M)  metan  <lepth  near  entrance  to  M onterqr 

llarlior.  Twelve  specinienn  were  taken  in  two  drc<lge  hauls  in  1R94,  and  an  <H-4-H>>i<<nal  •specimen  hu 
Ijeen  <lre«lge4|  i>ince  then  near  the  Namt-  locality.    Type  na  181293,  U.  8.  National  .Museum. 


Amruiu  \j>xi-n.  Index  Moll.  <«c«iiil  .  |<  h.  iM'i.—  \1<Iit  uikI  HntioK  k.  Mimiiff.  Hril.  .S'u>libr.,  Ill,  IMA,  Kmii.  1,  |>l.  i.'.;  VI.  1K.S4, 
FHm.  I,  |>l.  17,  li|f.  7-M;  VII,  lH.Vi.  pi  41.,  siijr  tU;  /J;  Appt-ri'lix  IKVi,  |>.  xviii.— McyiT  and  .M<iel)iiii..  KHtiiin  <U'r 
Kivler  Blirbt,  I.  U)&\  pw  M.— «i.  U.  Ijarx.  Mull,  tvf  tvU  Nvrv.,  1»78,  p.  964.— B«ivh,  Bfllr.  i.  Monofr.  iler 
Mjreemdcn,  tl.  IMi  p>  a.  ByMsm  4cr  Vndlkr.  OailSMpodcn,  un,  p.  IM. 

V,i»\y  liiiiMi'iform,  smiHith;  «  an  i  ly  any  frontal  veil;  rhinophore.H  niinretractile,  with  two  anterior 
lincir  l>a.sal  ap{iendagt>?';  hninchial  plumes  3,  tripiniiate,  with  several  simple  extmbranchial  up)ien- 
dage><;  head  small,  tentacles  rather  short,  lobifbrm,  somewhat  flattened;  fool  narrow,  roondef I  in  front. 

Labial  armatare  made  np  of  rows  of  arpanta  ioliricated  hooka.  Radula  narrow,  the  rhaeliis 
naked;  flrat  plemat  tonth  laige  and  bnad,  its  inner  nMigin  dentirnlate,  the  remaining  one  much 
mnallcr,  .-iihiriaiigitlar.   Buccal  crop  eetslle. 

(.ilaiks  penis  armed. 


Oenni  15.  ANCnUl  L«T<a. 
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BVLLBTIN  or  TBJi  BUBBAV  OF  FI8HXBU8. 


10.  Aneulft  ptifle*  MacFftrhuid. 

(PL  ZXX,flK.  n;  pL  XX,  Ap^  MNK;  pi.  XXt,  llgf  M-Mul 
AnetUa paeifin  Mni  Fnrtunil.  <i|>  <  it.,  |>.  .vi. 

Body  iilixlitly  n>iii|irit<MMl,  hintiuth,  iiiiiai  iitinn,  hiKhiVt  in  (nitit  (if  till-  hnini'lim:,  tapering  poeteri* 
orlytothetipof  the  loni;  pointed  tail,  anteriorly  flopingleai  rapidly  to  the  high  roundad  bead  (pL  xxx, 
%.  23).  General  i-oKir  clear,  tmnsluraiit  yellowish  white,  a  narrow  median  line  of  omnge  on  dormni 
extending  fp»jm  l»etwei'n  the  rhinophores  to  the  liranrhiji',  an<l  mntinueil  behind  thebnuiehlal  pl(inu>s 
aloH).'  ii  sli>.'lit  fu-<  to  till'  tii>  Ml  the  tail.  I'imiii  m.  h  -iilc  aloinj  tin-  iinlislitu't  <lon«i-l;itiT:il  iiiargiii  a 
aiiuilar  onuigw  line  extvuiiing  fniiii  the  rhinupliorcM  u*  th«  extmbraiichial  appen<lag«tf,  continueti 
lielw«en  their  hawM  and  prolonged  for  »  very  short  diatmoe  liehiiid  the  knt  one. 

Ih'ii'l  '(il.  \  t,  flg.  (19)  Uantly  rounded,  no  frontal  veil,  the  tenfacke  ■hoft,  riender,  blntit,  mkI 
olightly  Mattt  in-^l. 

l!l  1 1 i"i 'I I'Ti'!-  iiMiiretnu'lilf,  Imyr,  thr  claviw  |HTfuliale,  with  Jl  yellowisli  Icavt'?',  which  are  ohlii|Ue 
beliitui  and  hurixutital  in  front.  Ttie  stalk  of  the  rhinopliorea  aa  lung  aa  the  claviu,  i-ylindroHrunii-al, 
it«  hafo  with  two  long  fIngAr-like  pmcmwra  nearly  aa  long  »•  the  whole  rhinophore,  dincted  ol'liquely 
fnr\v:inl  aii<l  ontwiipl.  tipp.M  uitii  ..r:ii)'.'>'  Tin-  <1i-ta1  I'liil  of  the  fhinophore  pn)|ec(a  heyond  the 
flaviiH  as  a  eiiglitly  enlart;e<l  truncate  cylin<ler  (pl.  x.vx,  tig.  23). 

Branchial  pluniw  3,  nearly  e«|ual  in  aise,  bipinnaie,  in  part  tripinuaU>,  nunretractile  within 
ahenths,  a  Hiiiu'Ie  niedian  anterior  ploiue  and  a  lateral  one  on  each  aide,  tlie  main  suhtllviaioas  tip|H-<i 
with  orange.  1  III  mediately  behind  the  ba<>e*<of  the  phimesand  free  from  then*  io  the  small  eyiindrieal 
anal  iMpilta,  tli<-  renal  \*>tv  (>ituate<l  near  itH  \m>iv  on  the  rixht  !^i<le  and  in  front.  Iloriu-  on  the  dorso- 
lateral margin  on  each  side  of  the  branchial  plumen  are  4  blunt,  clul^eltaped  proceoBes,  dilated  above, 
oontrarted  at  the  base,  the  npper  third  of  each  light  yellow,  tipped  with  nnuge.  In  one  individnal 
the  niuiiluT  of  tlu-r'e  extnilir.tuchiiil  u|i[N'udii);t'>  wan  nihiccil  to  :!  nii  cadi  !«iilc 

Foul,  narrow,  the  AiXtv  nearly  |iarallel,  ta|MTini;  |Mii<tcriorly  to  the  tip  of  tlie  nlender  taii,  the  ante- 
rior cml  aliruptly  rounde*!. 

Dtiiicn?«iona  of  the  largest  in<livi>luiil  taken:  Length  16  mm.,  hn-a<lt)i  2  mm.,  lieiKht  .'{.5  mm. 

Phar>  np-al  tnhe  very  Hhort,  pliarynj:<'al  bnlbamall,  1.S  mm.  loii|;  )>y  1.5  mm.  hi(;h,  inclusive  of 
erop,  ami  I  nun.  liroji  l,  tlic  huc  kiii^' <  lop  r<|ilicrica!,  prominent,  conimte. 

Likbial  dink  «-«mvex,  nearly  circular,  armed  with  a  atrong  Hpiuuua  annalure,  the  "preheoaile  col- 
lar" of  Alder  and  Haneoek,  bMMdeat  below (0.150  mm.),  narrowing  laterally  and  inoompMe  above. 
The  eh  iiientj'  of  the  annalnn-  (pi.  \  x,  tin.  are  lifrht  yellow  in  color  and  armnge^l  radially  with  3-fi 
ptatet*  ill  each  row  in  the  lower  |M»rl.  Tlie  fundiiuiental  Hha|H'  of  thote  elenientx  i«  the  wmu-,  i«  limad 
curve<i  hasf  with  posterior  Ititid  extremity,  in  front  rouinU-.!.  tlic  upj«-r  xurfac»-  arched  and  gradually 
rising  into  a  blunt  hook  directed  outward.  The  innermuat  teeth  have  strongly  curved  baaea,  tlie  outer 
ones  lem  ao,  the  ontemMMt  teeth  amallest.  Toward  the  upper  part  of  the  ring  the  teeth  become  very 
Hiiiall,  are  rc<hiceil  to  the  iiinertnost  row  hikI  have  the  hook  directed  sliarply  <Mitwar>l  (pi.  xx,  tij,'.  91  i, 
the  laiT««'r  onei*  Ih-Iow  are  le^*H  oldiipie.  The  ilintal  of  the  hcKtk  in  inititilcly  M-rrulate,  the  denticle»i 
thiia  formed  being  mneh  smaller  and  more  numcroiwtlian  in  A.  itixinlii  {Ah,  Bergh).  The  largest  plat*i< 
of  the  labial  arniatnro  measure  almut  0.252  mm.  in  length,  the  tip  of  the  hook  0.012-0.015  mm.  wide. 

Radula  narrow,  (^ilorlcw,  the  teeth  in  ^  rowa  incrrearing  in  rise  markedly  from  front  to  back  of 
radnla,  the  mo-t  por'terior  teeth  Ijeing  twice  the  sii^e  of  the  in<  i-i  anteri  r  mics 

Khaehia  iiarruw,  bearing  a  single  quadrangular  median  pbile,  alighlly  broader  behind  than  in 
front  <  pi.  XX,  fig.  93)  and  nonuionally  giving  indications  of  being  made  ap  by  the  fusion  of  a  pah-  of 
platen  ill  the  itied'.in  line.  In  tin-  fin't  S-IOrowHof  the  radula  thcK- median  platen  are  al>-ent,  hut 
arc  conwiaiit  in  the  rcmaiaiii^;  {lortioii.  They  are  not  jmiduccd  artiticiitliy  by  the  breaking  off  of  the 
banal  ]>ortion  of  th«>  firet  pleune  a.i  indicated  by  Bergh  for  A.  erulala  (1880,  L  c).  Length  of  average 
raetlian  plate  0.018  mm.,  its  width  0.012  mm. 

The  pleural  teeth  are  2  in  number,  the  first  one  large,  with  an  irr^lar  tramverw  base  and  a 
e.  'U.  a  \  e,  triani^iilar  \  eriic.il  liody  placed  \  mI ilii       Im  t Im-  median  line  <  .f  the  nulula.    The  inner 

margin  in  thi«'ken«'<l,  iM'urM  11-17  re^'iirved  i^liuip  deiuii  lo',  aii<i  tenniiiateB  above  in  a  ntnmg  iiook 
(pi.  XXI,  fig.  99).    The  height  of  a  tirst  pleural  tooth  from  the  nii>ldle  regimKrf  the  radula  is 0.0M  mm. 

The  aecond  pletinl  teeth  are  triangular,  thicker  below,  thin  above,  tennhiatiag  in  a  strain  iqiical 
liook. 
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Clanp  pt>ni«  (ivtnioti-<l  i  wi<li  an  iirmatnrc  nf  extremely  nuBU  hoolutloilfrtlaCMUll  for  0.8  mm.,  in 
•boot  15  rows,  the  iiulivtdiuil  honke  0.004  tarn.  high. 

Habitat:  On  hjrilroiidfl  and  brywoa  in  tide  poob  near  Flulfic  Grove;  rare.  But  dgbt  individuals 
have  thuM  far  lM-<>n  hikcn.  Uiaoefnl  and  aloir  in  BKnraineDt,  rathar  active  in  coDfloetnent,  fraqoeatly 
awimuiing  at  the  i<urfitce. 

Type  na  181280^  U.  &  National  Xf oaernn. 

Oaaaa  U.  HDmniA  MacFMand. 

BitpHnIn  MwParUnil.  op.  eH.,  p.  H. 

Form  uf  Imdy  eloogateKtval,  very  much  tl«fpnMW4i:  tlie  mitwum  thidtly  aet  with  long  papilln*, 
•imple  or  ort-nflonally  forlted;  pallial  margin  not  set  oS  from  the  ridex  of  the  body  bat  xlopint; 
gnuliuilly  ilKwn  into  tlie  f<x<t  without  any  distinct  boundary,  anteriorly  <  <.iitiinii-<I  into  a  t>roiiil  velar 
expansion  formed  liy  Uie  fuKiun  uf  ttie  labial  tentacles  in  front;  rhinophores  nonn-tractile,  perfoliate, 
bnmchiip  Mvend,  aeparatp,  rimpiy  pinnate  plomee,  arranged  In  a  horBeahoe-oliaped  arc;  the  foot 
br^ia'l,  itH  tuar^rin  thhi,  r.inliil:i!'mi»,  in  fmnt  ilci'iily  einarpinati',  Ui-liinil  fortiiinK  a  «hort,  hromi,  Unnt 
tail.  Head  hruad,  itH  t«'iita<  lev  very  Itmail  aini  thin,  miricuhile  at  the  outer  poHteriur  auglee,  in  fmnt 
Qnite<l  iMt4>  a  wil  with  nndnlatint;  luanrin. 

I4abial  armature  a  ring  (»f  very  abort,  thii-kene<l  rtHlH. 

Radala  very  narrow,  the  rliarhls  naked;  the  firnt  pleural  tooth  long,  ere«-t,  hooked,  the  onter  one 
flatteiUNl,  horizontal,  <U'ntii-iilat<'. 

Tile  genua  Ilopkimin  is  |H;rhu{i(t  utoru  rlowly  related  to  Idtilia  than  to  any  other  uf  the  Gnniodo- 
ridinc.  That  it  forma  a  valid  fgenua  distinet  from  the  latter  I  have  not  tlie  slitrhtent  donlit,  havinit  com- 
pared  the  Medilernineunr«>pn>Heiitaiivi~'>f  filnlln  with  it  in  <1etail.  A><  to  external  featurt>s  a  eonipari- 
aon of  flmireti  24  and  2.^  of  plate  viv  uith  the  extt-llent  tijfunv  of  Aliier  and  llua<iH-k  (Mono);.  Brit. 
Jfndibr.  Moll.,  Kam.  I.  plH.  !'•>  and  -7)  or  of  ttergh  (feln-r  <lie  Gattimt!  Idalia,  .\reh.  f.  N'aturv»x-h. 
XLVii,  1,  ISai,  pi.  VIII,  tixx.  1  and  2)  showa  muKt  striking  differenoec  in  tlie  general  body  form  a'iiieh 
serve  to  dittingnioh  the  genem  at  sifrht.  The  body  in  vpr>-  low,  not  hi|;h;  the  dorram  wide,  not 
narrow;  the  «itli'fof  the  UnIv  very  ^'i  iil1>  inclineil,  not  alini|itly  -loiiin;;;  the  ]«il!ial  iiiar;;in  imlis- 
tingoislMble,  not  ooiispicuouit;  the  tail  xhurt  and  rouude<l,  not  long  and  laiiitHjlate;  the  dorml  jmpillte 
•pd  the  undulating  maiginal  veil  of  the  head  and  modified  tentarice  are  all  diftBivnt.  Detailo  uf  the 
internal  anatomy,  nntahly  the  idiaryngMil  and  rvpniductive  api>amtU}<,  otrenfithen  the  (Ymeliifion.  In 
an  extenilcti  nmrpholo^ii-al  r^tiidy  of  thirt  |n>niu*,  which  f  have  in  pn-fMnilion,  I  hope  to  take  up  the 
question  of  its  relalionNhiiiH  in  cletail. 

This  new  fteava  ia  dedicated  to  Mr.  Timothy  Hopkins,  through  whose  generous  appreciation  the 
foundation  of  the  HopikiM  Sesaide  Laboratory  was  rendereil  possible.  The  type  of  the  genus  ia  the 
following  species. 

80.  Hopkinsia  rosacea  MaeFarland. 

(n.  XXXI.  tlx*,  -i,     i>i.  XXI,  w-iie.) 
ttopkUuia  rooarwi  MScTtelaad.  cp.  git.,  p.  84. 

(Jenenil  ho  ly  outline  eloni;at0^liptical  (pL  XXXI,  fit?-  fotnetiiiiei*  elongate-nval  »r almost  ijiiail* 
rangular  (pi.  xxxi,  tig.  :ir>),  the  ends  abruptly  rounded.  BMly  firm,  fragile,  the  many  Hpiruk«rfnderinK 
it  almost  calcareous,  much  deprowied,  the  dowum  Imt  slightly  arched  above  and  aluping  gnuluully 
outwarrl  to  the  thin  inaruin  of  the  foot,  there  bring  no  trace  of  a  pallial  nai^n  nor  lidge  marking  the 

boundary  lit'tueen  Ikiu  k  and  ^idex. 

Foot  (pi.  XXXI,  ti(j.  !'-'>)  hroad.  almiptly  rotmded  In-himl  intoalinuid  anti  f-hort  tail,  in  front  deeply 
incised  by  a  broad,  triaoguhir  notch,  tlie  maigins  of  which  are  slightly  titickened,  the  remaining 
manrin  of  foot  and  tail  tliin  and  nmlulatin]?. 

Head  hrciad.  it.«  tellta<■Ie^  Very  I'rM.id,  niiito!  in  frmii,  fiiriaini:  a  veil-iik«'  expani^ion  with  illidn- 
latiuK  margin,  the  ruunded  |Mii«terior  aiigiuti  NlightJy  auriculate  and  free  from  the  anterior  outer  mairgin 
of  the  foot  for  but  a  short  dii4ance.  The  mouth  a  longitndinal  slit. 

EVir»inin  thickly  wt  everywhen-  with  iMiit',  gently  ta|w  rintr.  ^'oft  |«ipiH;e  xxxi,  ti^.  2-1 1,  manv 
reach 'U);  a  lenjfth  of  one-lialf  to  nvo-thirtlt^  that  of  the  whole  aiiiuiul.  The  tij«- of  these  jwpillie  am 
iwiuilly  jKiinteil  and  fiiii|.le,  l>iit  in  nearly  every  individual  branching  forni."  inav  he  found.  Tho 
branching  may  be  limited  to  a  l>i(id  apex,  or  the  )»rBn<'h  may  ariw  along  Uie  side.  In  manycaiie!<  this 
bnaching  ia  due  to  a  fosion  of  two  or  more  papilla*  ( pt.  xxi,  (ig.  97) .   I'spillie  most  abundant  on  lateral 
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portioiifi  of  doraam  and  io  front  of  rhinophoraa^  mora  spandjr  wtlawd  on  tlie  niid<lonial  mgion 

(pi.  XXXI,  fiK.  24). 

HhiiiiiphorvH  ]>f  rfoliate^cyllnilriM'oiiii'ul,  iiiuirHtnictilo  within  pheath.H,  of  which  no  tnicv  \  f  pifMent. 
Thickest  below,  the  wnooth,  taperiug  t*h4i(t  poMUug  gently  upwanl  into  tiie  conical  cUvua  (pL  xxi, 
dir.  98).  In  front  the  riuuhw  of  the  davua  m  foiooth,  hehind  and  teterally  are  borne  aboat  SO 
nliu'titlv  'ilil't'inp  |>lat»-»,  the  [>aii>  iim'finK  iK'hinii  at  ;i  vi-ry  ubtiwe  aniiK'-  Tlic  tipixr  jiliitcw  extend 
fartliiT  airuiiii-l  the  elavu**  th«n  the  lower  olu■^,  the  extent  oil  the  Hides  and  in  front  deereajiiiiir  rejni- 
larly  fn>iii  alx>ve  <lownward,  the  lowenl  Iwii^  liut  vlight  poeterior  ridRee.  Claviui  nearly  tltree  fxiirthe 
the  total  length  of  the  rhinopluire.  t  lie  whole  oivui  not  bieitigKi«  lung  an  ttMaanoundingdonalpapillje. 

Branrhial  pinmefl  7-14,  untin  ly  iiarate  at  th«  haoea,  arranged  in  a  wide  temidrde  or  are 
a])|>riia<-hiii^' hom-ylxx'  f..riii.  tlir  ■  nil.-  <lin'>'t<-.l  MMi<|iiel]r  faackwaid  (pL  xzxi,  iig.  M).  Th«  plnmea 
are  nearly  erect,  eiuiply  pinnate  and  tree  from  ciiieuleii. 

Anal  opening  amall,  incoriKpiruooa,  dtoated  at  the  center  of  the  are  of  bnochiai.  Banal  opening 
very  mi  ntite,  rounded,  ritaated  at  the  light  and  rtlghtly  in  fn»t  of  the  anal  opening  and  about  1  mm. 
dbttant  frfiin  it. 

KepriNluetive  oi^iuinKx  ini'oni<|iicuoUH,  on  ri|;lit  aide  far  forward,  on  a  Une  wltb  the  Imoo  of  the 
rliijiiiphoreB,  immediately  below  the  outermost  row  of  papilUe. 
Color  eA-rrywhere  a  beautiful  deep  roae  pink  (pL  xxzt,  fig.  M). 

I.eiiirtli  of  lan:e  in<iividual  29  nun..  Width  16  Buo.,  and  hel^t  of  body  alone  6  mm.  Length  of 

lon»c«'?^t  dorsal  |>apill.'e  IK  nun. 

In  ale'diolie  material  the  i»»inido-i>erit<meuni  in  while,  in  living  «iK'<  iin»'i>.«  slightly  pinkish.  Tlie 
Uooil  gland  ie  aiogle,  huge,  broad,  and  thin,  in  general  outline  quadrangular.  It  fitM  ehwely  in  behind 
the  rentnit  nrrvoiM  eystem,  extending  down  in  Inhulee  between  the  underlying;  orftana.  I^en^h 

3  itiiji.,  » idtli  iiiMi. 

The  pharyngeal  bulb  in  idiort  and  thick,  tjeing  about  2.4  nun.  in  length  by  2  mm.  in  width  and 
the  name  in  height,  or,  inelnding  the  •oclcing  crop,  3  mm.  in  height.   At  the  lower  poeterior  border 

the  radnia  sai'  projiH'tf  a."  a  slit'litly  ftir\e<I,  cyliinlriral  i>rM<-cj<H  with  rouiitle.1  extrriiiitv  for  a  distance 
of  alN)ut  !.•'>  niai.  On  the  don.ul  surface  of  the  |>haryn^-al  bulb  i>t  iHjnie  a  HtrniiK  i'lli|>i«iidal  siu-kiog 
crop,  2  mm.  long,  1.6  mm.  wi<le  and  1..^  to  2  mm.  hi^h,  attache«l  at  iti<  extreme  anterior  end  by  a  very 
short  narrow  petiole.   Ita  walla  are  very  thick  and  muscular  and  are  lined  with  a  strong  cuticula. 

The  labial  disc  hw  a  thick  mticnia  hearing  a  nnj;  of  short  thickened  rod  lets  in  very  close  arrange- 
ment li'l.  \xi,  ti;:.  W\.  Tin-  rrHlletw  arc  ciniihir  to  cllijitiral  in  (iiitliiic,  iiarrower't  at  1ln>  ..iiti  r  and 
inner  murginn  and  iuerea^iiii;  in  widtti  towanl  tlir  middle  ul  the  ljund.  Width  of  the  lahml  unuature 
0.4  II I  III.,  diameter  of  widest  rods  0.01  mm. 

Ka<lula  narrow,  the  teeth  in  16  rowa.  liliachi.-s extremely  namjw,  naked.  Pleural  tooth  (pi.  xxi, 
figf.  100,  101)  lan^-,  ere<'l,  loiin.  flattene«l,  ita  Iwae  triaiiK'dur,  broad,  tliickenetl  alxive,  in  length  <>nt»- 
tbirtl  to  one-half  tliat  of  the  whole  tootli,  the  nhatt  Hatteiuil,  blade-like,  in  ertiH.-'  M?i'tioii  the  ^^lane  of 
a  saber  blade,  its  poeterior  Iwrder  atrsigbt,  beveleil,  sharp,  the  anterior  bonier  thickened,  curved  and 
rounded;  at  the  distal  end  is  home  a  small  poslOTorly  cnrved  blont  liook.  In  the  older  teeth  of  the 
anterior  end  of  the  railiihi  this  biuik  is  often  broken  off  (fijf.  100)  anil  the  whole  tiKith  is  inort-  slrmler 
than  those  Iruiii  the  piisfenur  jiortioii  (figw.  100,  <i,  101).  Total  length  of  averaj{e  pleural  t<H>th 
U.(i3  mm.,  length  of  blade  0.339  mm.,  length  of  hiMik  OAKVi  mm.  The  ningle  onciiwl  tooth  (pi.  XXi,  figs. 
100,  e,  1012)  is  much  amaller,  thin,  depreesed,  nearly  horisonial,  triangular  in  torm,  the  anterior 
lower  edge  emaiginate,  the  iKwterior  one  more  or  lees  pointed  and  often  divided  into  a  aeriee  of 
irnvtilar  dt-iitii  Us  ( 111.'.  l<ii.'i .  Till:  t'xtli  i-  i|tiite  variable  in  fonn  and  ia  easily  ovwiookad.  Length 
COCO  to  OMHi  mm.,  greatest  width  0,070  mm. 

Esophagus  narrow,  about  0.5  mm.  in  diameter  by  5  mni.  in  length,  passing  obliquely  downward 
and  Imekwanl  in  the  ineilian  line  to  the  anterior  lower  end  of  the  visceral  uiaw*,  where  tt  dilates  into 
the  !<toiiiach,  which  in  aInioHt  entirely  inclosed  by  the  liver,  into  which  it  aenda  nunierouH  lar^e  diver- 
tieulu.  The  pyloric  end  narruwa  into  the  iiiteHliiie  at  the  anterior  upjier  end  of  the  visceral  m»m, 
which  describes  an  abrupt  loop  forward  to  tiie  right  incuntact  with  the  sufwrior  surface  of  the  anterior 
genital  mass,  and  then  ooureee  directly  backward  to  the  anuaaa  a  thin-walled  tnbe^  1  mm.  in  diameter 
at  its  antrri  r  end  and  npidly  tapering  to  a  diameter  of  0.5  mm.  Ibr  the  gieatw  part  of  its  total  Isngth 
of  alH.tit  li»  lum. 

The  liver  ii*  alwut  7  mm.  long  by  3  mm.  wide  by  2%  mm.  high,  deprc«i(<e<i,  ita  upper  face  cxnivex, 
the  lower  flattened,  the  posteriorend  slightly  ooni(«l,  ruunde«l,  the  upper  anterior  tnaigin  occupied  by 
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thi-  IiK)p  of  the  stniiiacli.  It.n  whoU-  antt^rior  und  nearly  all  of  the  latMalfiMinara  dlMly  falVMled  bjT 
thii  piak  hermai>lir(Klitic  gland  with  its  thick  pinkish  lobules. 

The  narrow  hennaiihraditic  dnct  |wwifii  obliqaely  downwani  from  the  upper  anterior  botderof  the 

c>v<>(>*uti4  for  a  ilistanceof  about  2.5  iiiiii.,  with  n  i!ianiet«>r  of  0.4  mm.,  dilaHog  into  the  largv  satimK**- 
shiiiH'*!  Hiii|iiilla.  The  silvery  hermapliroditicHmpitlla  (pi.  xxi,  fig.  103,  amp.)  lii-H  upon  the  upper 
aii'l  t'l-iitrul  ]M)rtion  of  the  anterior  gt-nital  iiia*!H,  cxlfiidinj;  furwanl  to  itn  anterinr  end,  is  :{  mm.  in 
length,  and  has  a  maximum  diameter  of  1  mm.  At  ttie  anterior  margin  it  divides  into  the  spermatic 
duct  and  the  ovMoct,  the  flntof  which  pasBn  immediately  into  the  enonnoos  white  7>TOetateKfatnd  (pL 
XM,  (itr.  T':?,  pr.  '/I. )  nvcrlyiii^;  tin-  whulc  inniT  fui  c  of  the  anterior  ni'.il  mas-  ami  funning;  fully  fnie- 
lialt  uf  itM  bulk.  The  priiftali- >;lanil  iic««TiU'M  a  loop  Iwkwanl  ami  tlifii  <ii)iihleH  forwani  in  a  bruad 
flattMml  dilation  of  4  mm.  in  length  by  2.5  mm.  in  width,  it^  distal  anterior  end  giving  origin  to  the 
narrow  vas  deferens  (Bg.  103,  r.  </.),  which,  after  a  short  irregularly  ooiUil  (lortioB,  pMM  directly  oat> 
want  and  forward  into  the  |ienit>.  The  retracted  ponis  (fig.  10:i,  p.)  i.s  ahontSmm.  long,  its  distal 
end  (theglan<l8)  bluntly  conical,  O  M  inin.  in  Irii^rtb,  ami  K-aring  an  amiaturc  of  miniitt-  IkkiIc-  in  llie 
last  0.24  mm.  of  its  canal.  The  oviduct  passes  directly  into  the  anterior  margin  of  the  nidamental  gland, 
and  close  to  its  point  of  entrance  appeals  the  uterine  dnct  (Hg.  109,  «.  d.),  about  0.2  mm.  in  diameter, 
conrsing  backwaril  for  S.-t  iniii.  into  the  tpennatothecra,  rtn-eiving  the  .''lcni!(  r  I'n  t  of  the  Hi«Tmat<M-yct 
jiwt  U'fore  entering  it.  Tb"  sjiermatocyst  (fig.  10^,  up.  r.)  in  nmall,  «'lnii>.'ait -uvul,  1  mm.  long  by  0.5 
mm.  broad,  and  lies  upon  the  tnidniorsal  Hurfaceof  theg«'nital  inoiv  at  the  anterior  )<<»r<lerof  thesperma- 
tothecH.  ItM  duct  is  very  slenider,  being  but  slightly  longer  than  the  cysl  iteelf.  Ttie  spermatotbeca 
(fig.  I0:{,  fp.  ih.)  w  volaminous,  flattened,  spherical  in  form  and  about  2.8  mm.  in  diameter,  and  oceii* 
piei"  the  up[MT  [Hj^tcrior  fiuv  of  the  anterior  )/('!iital  ina.".-.  At  its  anterior  face  it  rcri  ivcf'  the  uterine 
duct  and  gives  off  the  vaginal  duct  very  clotie  tu  it«4  entrance.  The  latter  is  a  narrow,  nearly  straight 
fntae  about  S  nm.  long  by  0.2  mm.  in  diameter,  which  courses  obliquely  outward  and  forwaid  to  the 
abort  vagina  (fig.  103,  nuj. ),  which  is  notlung  more  than  itM  filiated  outer  extremity. 

Thiti  lx>antiful  (({hi'I**  has  been  obeervi-d  at  all  timeH  of  the  year,  In  about  e<iiiai  numlKTB,  under 
f-b<  lving  Htonett  U'twi-en  tirle  nuirkn  all  along  the  eoant  fn>m  Monterey  to  Pitint  lx>bf)!<.  It  ha.<  al^^j 
bet>n  taken  by  Prof.  T.  D.  A.  Cockerel!  at  Kan  Pedro.  The  eggs  are  laid  in  tlie  usual  spiral  form,  the 
band  being  narrow  and  of  the  same  color  as  the  animal.  The  brief  eommary  of  ita  morphological 
charartfri"tic-i  here  t;ivci]  i-  amply  snfTii  ii-iit  to  nbow  it.-j  noncoiifomiity  to  any  of  thegeneta  o( Gonio- 
doridinie  as  yet  deecrilie«l.    A  more  complete  ntudy  of  the  genus  18  in  preparation. 

Type  na  181278,  V.  8.  National  Mnaeunu 

Family  E.  CORAMBIDyE. 

OonunMte  Bwfh,  Sjra*.  d.  Mvdlbr.  Moll.,  p.  IS^  IW. 

Ikxly  iloridiform,  oval,  "lepn-s-M^I.  Notieutn  Homewhat  convex;  perinotauin  « iiU-,  Hattenetl, 
roumlvd  in  front,  detqply  incised  in  the  median  line  liehind,  everywhere  projecting  Ixyond  the  loot. 
Rhinophoreit  retractile  into  sheaths,  the  posterior  side  of  which  is  longitudinally  cleft;  the  davtis 
eylindrical,  simple,  Ix-aring  a  «ing  on  each  side— somewhat  roilcit  backward.  Uninchire  of  few,  aej)- 
anite,  simply  pinnate  leuve?<  on  the  under  fidv  of  the  iKj^terior  mantle  margin  on  each  side.  Anus 
pofitero-median  lieiween  perinotjeum  and  fmjt,  the  rcnul  ]M)re  alxjve  and  at  its  right.  Head  concealed 
by  mantle,  small,  prudncetl  laterally  into  triangular  tentacles.  .Sides  of  the  Ixxiy  very  low;  on  the 
right  anterior  !<ide  the  genital  papilla  with  three  o]>eningH.  Foot  narrower  than  the  lia«rk,  rather 
wide,  emarginati' in  irotii,  rounded  liehind. 

I'hao'ugeal  bulb  with  two  prominent  ridges  below  in  tiie  buccal  cavity.   Kadula  rather  narrow; 
the  rhaehis  naked;  pleone  with  a  larger  dentkniate  tootb  and  a  few  (4)  external  hodEad  taeth. 
Bu<  <  a1  crop  connate  to  the  pharyogeal  bulb. 
Ulant<  peniM  unanned.  (7) 

Family  F.  DORIDOXIDiE. 

Dorl>loxi<l»  Bvnc>>.  Tlu-  I>Hiii>li  ItiauK  Esptnlltioii.  li,  riu.  It,  IMO,  p.  IS. 

Form  of  body  as  in  Doridldie,  but  without  donsl  brnnefaiie  and  with  laterally  placed  anns. 

Rhinophorex  w  in  I)ori<lidie. 

I'iiaryngeal  bulb  strong,  uiaQdihles  very  strung,    itadula  with  a  lar)^  me<lian  tooth,  pleune 

nnlti*deiitatai. 
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^rahidMifMMilmiiciM<i  (OMfwr)  Bacib. 

Fi<^.  I.— plrunc  of  foufi«i'iiih  row.   ^  IS.   (DuMm  InrkU.) 

Fin. '.2.— Innerplcmaofeinhih  row.    ■  ijn.  (Cuni.) 

Flu.  S.— Inner  tmet  of  twelfth  picuni  Uiuth  u(  fuimh  row.   x  UO.  (Ckm.) 

Fi«.  4.— r.  c(.,  vacliiftl  dnet;  4*.  Mb.  varauitMkiMM;  9. apmuloeirM:  u.  4.,  utntue  4aeL  x  W.  (Clui.) 
Flo.  &,— Ventfml  view  <rf  aotccior  cad  of  aataiMtl,  life  rim, 

^iriMMisrii  Mtflb  (MkRuIhmI). 

F16. «.— 'VmMl  vtowirf  aalrrlnr  cntl  of  aolaMl.  Ufanltt. 

F10.7.— Ottttrpltune.  xM.  (Cam.) 

F1U.8.— nciiiKfNwniddleof raw.  xikt.  (Qua.) 

FM.t.— ImiCTptennBirfclcvnithMw.  xM.  (Gka.) 

Fm. ]iOiiM)alwllMoliminiaott|il«nnltaolhofMv«iithi«w.  xM.  (CkUL) 

Fio.  lid— tonw  fact  ol  tome  plwwl  tooth  bon  mW Jto  oC  row.  xH:  (Ow.) 

Vl'..  12.  — Vi  ninil  vii'«  i)f  iinti-Ti'T  •  ii.l  .  f  .iriimiil.  J. 

Vlu.         irifirr  pli'nnt  ttf  ihirt*'  iith  fitnl  l>:>iirti.i'iilh  tinwh.    ...  Hfi.  ^f'Ain,) 

K:<..  14.-  lijiii  I      !•  I  1  ty|.;i  i(l  |>li  iirnl  tiM.th.     .  W.  ii'iini.) 

KHi.  l.'i.  — Ijiljiai  unuaiiiri!  rlnluui-cl  imt.      3U.  (Cmn.) 

Fia.  16.— r.  ■!>/ .  VH«  •k-rcn  tix;  pr.,  proMM itteBd;  <p.  A,  MpmMito doel;  «ir..  ovMact;  A.  a.,  licniMphrodltlc  aaiMiIlft:  *.  d., 

licnuttpliKMlIlk-  <lu*'t. 

Fto.  17.  rog. d.. •wigliial dngt;  «pu  th.,  ■pcnnatolheo;      r      mmiix  >-i;  r<      ateii Deduct. 

A(i«ta]i(ia|i«{rAra  MttcFnrland. 

Fio.  18.— Inner pleaneot Stow* •HgbUydliipUced.  a. innemaM pl«uial uotb.  xMA.  (<i*in.) 
Fn.M.-rta)laledplaiml  teeth  Men  lit  wtomaiisln.  x  ML  (Uw.) 

Fw.  »y—Onler  pimml  tMth.  «.  thlRlMb  looUi;  tw  (mot  v<«w  of  ui  oMef  tooth;  r,  d,/<        end*,  and  e,  ildo  view  aI 

outcnmat  teeth  b>  raw.  xMlk  (Ouo.) 
Fki.  XI.— Lkhial  ■ratntnie  Irhd  afaore.  a,  mlcriar  HMshi.  x  40Bl  ((^am.) 

DteulalB  mndt^pwufe  (Ooopar). 

n0.Sli^FlfetiiMinioeipleune.  x  81  (Cud.) 
Fto.  Sl.^Mx  onteiMKM  pleime.  x  M.  (Cam.) 

Flo.M.— FMmt  vlMrnf  pieuni  loathfromBidillo  of  mn-.    <vx.  <Cam.) 

.4('fi«u  Mn{r«<N(^<  iCuoper). 
Flo.  g.— Beeee  of  ntaetcnrth  to  tUitrHMCond  plennd  teeth,  x  lat.  (Cmb.) 

Fm.  M.-Hi.dtataleiidaCthlit>enthpl«nmltonth:  h,  Im-wl  ••u.lfof  four  r1«itiml  teeth,  x  Mfc  (Cun.) 

(^I'Uinn  MiiriiiiKilt.  MurFHrUtild. 

Fw.  tl.—Book»  ol  hihfal  nmwture.    -.  too.  ii'uu.) 

Fi<i. 'JH.—0,  rlMchidlan  tooth:  b,  dm  pleuntl  teeth  of  nineteenth  raw.  x  400.  (<3uk) 

Flu. ».— Twelfth  pkniml  hxMh.   x  «».  (Cam.) 

Fio.  aQ.<-OniefBia«t  plenne.  x  M,  (Oun.) 

Fw.  n.— OtrtenoMt  ptentK.  flf^-tliiid  nw.  x  MO.  {Cam.} 
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l>I,ATK  XIX 
(nilliHit  jtiDtiiHiiruUita  MacFarUli(L 

m.  a^-Vwlnl  new  of  •atmal.  x  2. 
rM.a^Eleiiienliia(l«t»talaniiatiuelaoUlc<l.    •  m  (Ckoi.» 

na.  Si— RWhMlan,  a.  and  flnt  pleural  Uwlh  of  tblttwiuh  (<>  nitefiith  fowi^   X  400l  (Oia.) 

ria.  X,— KhiirhldUn  tc-cth  of  wvrnth  ami  vigblh  town,   x  MO.  (('am. ) 

Flo.  80.— Inner  Im-e  fiturutrttth  (o  i>cveni«vnih  pleunr.    ^  MO.  (Cam.) 

no. S7.^DI«rlaoe«ts,iiiii«ttMaUi.UHl 6. outrmKMt  (twenty-third I  pleum.  x4M.  (Oun.) 

Ikirioptif/tUm  MarKarland. 

Pkm.  3S,ina.-Jk.  d.,  IwniiaiihrodltediKt;  h.amp.,  hennapluoiUtic  ampulla:  «p.  d.,  apmauie  duct  upcuinf  inio  tlwow- 
lytnic  P.OIUM  girad.  whioh  k  iddtaM  bgr  Um  doMid  llm;  tit.  ciptmalocfMi M.,  aHraMolkMK;    A.  Mln&n 

duct. 

Fio.  89.— (imkancarlMuc  of  Klan*.    '120.  (Ouk) 

Flo.  40.— Hooka  at  matsin  of  uprainc  uf  glaiM.  k  UCk  (Uam.) 

i%<>«*  aKqiMMtalM  lUeMaad. 

rpl»  r  iriHii'UI.U-,   a,  anttrior  margin.    •  »>.    iC«m.i  * 
Fio.  12.— liiiH  riiiii"!  |»lfur«l  tifth  ii( 'Ixth  niw .    •  m;    ir«m.  i 
Fii..  t;i  — Ki>ur  iiuter  pleunt  of  foiirtii  nth  rnH     n.  unic'rino.t      •  IM,  (GIUL) 
Flu.  44.— Fifth  and  tlxlta  pleura  of  sixth  n>w  .       ic     <  nm  i 

i-'x-t-  T'lli  Mm  Kiirliiiiil 

Fi<>.  I'<  ~V.  iitni:  s  low  of  Hiitori.ir  i'n<l  i>(  uiiimul.  "Iikwiuk  luiul,  tfiitarlfit,  >ut>-|iallt«l  ridge  (aj  »ud  maii^iial  papiUv.  x  Z 
Fk.  II-   [nil.  M'<>rtii>n  lit  Kixii'Di '>ti>i  •ixty  itr>t  rowaolnidiila.  «, fliMplmml tootk;  t, Moioad ptaoftl Uoth;  cd, ikM 

Mllil  I.'Unll  lllItTHl  t.'.'tll,       ■    mi.     ll'MUl.  l 

Km.  4".— FiP't  rtinl   ii'l  [.U  iumI  l<  1  th        4U».   (Cam.  I 

].■[,,  |«  — Tlin  i-  rlmi  luiKiin  iiinti^  i '(.iiri'Ml"  twihi.     >.  400.  (Cam.) 
Ki,,  I" -'  '1.  lliinl  III  twi'litli  liilrritl  I  iinrln«l  ■  U-i'(h.    x  Mk  (OUk.) 
Flu.  .50.— Hiiokx  of  glauii  penis  armniurv.    >. 'JOU.    i  (°aro.) 

TVioiiAa  earpmteri  (Meanu). 

Fic.  U.-ThtrteenthlDWof  nduto.   xU.  (Cua.) 

Fra.  SO.— I'ncinal  tcetb.  Hut  M'ventli  lo  toaitMoth  dBotaii,  ladailvt.  keliif  oadtled.   m  ks.  (Caau) 
Fk).  63— Oaiernrart(  twelfth  and  tlilrteenUi)pleamililknit  ana  aide  view.  xBL  (Cais.) 
Fin.M.—Rliacbidianplatea  of  eighteenth  WW.  x  Id.  (OiU.) 
Fk*.  U.— UUal  dlK.  X  ».  (0am.) 

THapkm  mmaOala  Stecnulaad. 

m.Ma.^lntlafMfthpl«inB<i{Milhivwef  mdnte.  xai  (Oam.| 
tn.  aa,— Cnetail  of  tenth  low  o(  ladola.  x  tt.  (Cum.) 

rm.M.--ItfaMhldtaapfaiteii,a.o(leilm«dtaaMriH:  ^«lf  laMnlMtlML  xA  (Cut.) 
ria.afk— Fourth  pteanltooth.  Inner  iM  xM.  (Oul) 
Fia.  8Bi— UMnI  diak.  xS. 

Mtpha  fNMHNt  MaenartaDd. 

Fia.<o— Riini  iiidlan  platcaol  laothuaaMtne  fowofradnU.  a, pUie  olleft  rndtaa  aartaa:       taianl  aete.  xMl 

(('Mm.  I 

Fio.  61.— Ii>>ft  median  rhachidlan  plate  of  famlMmlh  raw.  x  00.  (Cam.) 

Fia.  «t— Plural  Uxlh.  a.  »rH:  >>.  eighth,   x  A  (Cam.) 

Flo.  A— Cndnl  of  tenth  row     r  aOL  (Ckm.) 

Flo.  6*.— laolaled  hooka  of  glam  peldaaf—ttue.  xm  (Cam.) 
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Y'hi.  tVi.  —  Vciitriil  v]f\v  I  'f  Ktit'TiftT  vu>\  '  f  luiitiini 
Fici.  r<i.— Oiili  r  f.ici- >.(  nit.iiil.l.  .  -         M,.     (  nin.  'i 


Fli.  I  " —liiti'  f  iiii  i  i'(  iiiiiii'iitilfs  Infill  hvhhiil.     -  36.  (Cam.) 

Fi<i  i>.-b.i,tMtij''Ju>>l  iiK'tllnn  H<-tiim  thnitiKh  front nfimUlttlllwalonKllWfl-tOfflpm        XfllL  (CUL) 

Kt  — Fourth  r-'.i      rniliilii     ■  -^i.  iCurii.) 
FlO> 70.— I'lK  i'-ol  I'liiti'-  llic  i>iil>  rtii'oi  iinlliiK  iitiiry.    ..  HL  (OUB.) 
Fla.71.— Anuaiurf  <i<Klaii!i  |H-als.    ■  WU.  (fain.) 

ns.  TS^Proilt  Tiew  ol  entting  t6gea  of  mudiblw,  x  ».  (dun.) 


Fi«.  ra.— Ventral  \ivw  of  nntcrinr  end  of  iiiilmnl.  ■  2. 
Via.  74.— Hi<lo  Tk-w  of  IhIiIhI  nnnature.    x  ail.    i  Cttm.  i 

Fi'.  TV  -Slil<- vt<'W  of  lilade-likr  iirocctoeii  at  reiitral  iHirtkm  of  IttbUI  annMure.   x  Ut.  (Om.) 
Fi'.         I lomul  view  of  bla'k-'likv  prtKfmK  of  Initial  nnimttirc.    ■  \¥>.  (Cam.) 
Fk..  77.— Inner  fnrv  tir«t  |il<''>n>l  (•'•'th  uf  Kfoml  iiikI  lliiril  row*,    x  Ii3>  (CUL) 

Fin.  TM.— <l(itt-r  |>li-iir.i  «li<>vtn  in  their  reUtivt-  |<<i«ilion  lo  the  tlpof  theflllt  piMIMl  lOOIh.    X  SO.  (OUL) 
Flu.  TV.— I«>li>i>-<l  liookixi  lublal  annatufe.   x  'MO.  (Cam.) 

Flu.  w.—i:  ii .  viiKuiui  'hi.  t.  gL,  ita  glandular  paitlaii:  a.,  ila  proximal  lopii:  t/t.  Ol, «p«nnatotlieea;  tf.  c,  ipenuMoejnt: 

u.  rf.,  ut«iine  dtkcl. 


Fro.  St.— UblBl  iinnaiun-  ot>Ii<|tH'lF flRMl  Ol  {Nsl,  wHh  tvfllMl  bMc-Uke  pitMM.  x  S2.  <OUB.) 
Fia.  82.— Itonwl  view  <if  bl«ilf-Uko  procwu.    x  130.  (Cam.) 

Flu.  83.— Klemenl.i  of  labial  arma'arc,  u,  In  aide  view;  t>,  polninl  hcxtk:  e,  Umlhook. 
Flo.  K4.  — Kirxt  (ili'ural  teeth  of  ninth  mid  tenth  rowa.   x  U.  (Cam.) 

FHi.  f."<  — Sii        pleural  toolh.    ■  iVI.  it'nm.) 

Fm.  H(>  —T!iir<l  pleiiriil  tooth.     •  21.'.  iCum.) 

Kiii.  NT —« iiili  r  i.l.  uml  teeth,   n,  third;  h,  ninth.     -212.  (Cam.) 

Flu.  .18  — KephKliii  ilve  orKnni>  from  at-ove.    i<i;;..  VM^in":  ;).,  {"enU:  i'.  ilc/..  vai  defern'n*:  h.  >i>it;>.,  hermiiphniditii*  itnipillta; 

(A.,  Hperiniitotheert;       r  .  i>pernmt'j<'y»l:  If       uterine  liiiel.    •  lo.    i  t  ttm.  i 
Fio.  Wo.— RelaUooa  of  vagiaal  duvl  {mg.},  ut«riiM:  duct  (a.  tl.i,  Mpcrmatovyrt  {qt.  e.),  and  i>iN:nnBloUieca  (ip.  Ih.)  Irom 


AtmOtodoHi  brmmea  UacFlwtaAd. 


bahnr.  x  Ilk  (GU>.) 


Aneuia  ywdtra  SfacFarland. 


Fto.  W  — VenirnI  view  of  h<  «'l  ufaiiimal. 
Km.  W.— Element"  of  Iiibiiil  iir-iiul  .t-        '.M.'.    irmn  i 
Ftu.  VI. — I'ppcr  end  of  labial  urtnature.    x  212.  (Cam.) 
no.  1B>-XcdtaB  piMcs  oC  imdoto. 
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i'lJlTK  XXI. 

Jneala  imiifkn  MMRirlMld. 

FM.  n^neuml  teeth  (nrn       hill         .■>.».  iCiitn.s 

Fio.  W.— AlUCTlcirciiil  o(  rmlulii  fmni  «Ua.-.       .W.  ir«iii.) 

Klii.  M  — »kNN)iiil  pl<-imi' i>lilii|iii'ly  Iriim  ll^H>\•■.       MO.  (OUB.) 

Kl<i.  96,— i>«r»IHl  itlvUQe  (mm  within.      «I0.    'I  'Hni.)  *  * 

lluykiu»ia  maan  llacnnlBiid. 

rio.OT.'-VatlaurilrtinHU'lM'i  <>«"*•>  l*'l>ni»>  v2. 
no.  M.— RbtMplMiK  In  fM»  Tiaw. 

Plo.«L— AimtaKoT  liMKliUik.  a,  l>M«rM«tlb.  x  XIS.  (CMk) 

Fm.  ]M.-Hi.  Pint  pleanl  looth  fnn  oUM)*  ol  mdnia.  Inner  fkee:  K  want  idcninl  tiwtb  fraoi  nntaetor  «n4  nf  ndnla:  <>. 

Moond  pleami  tnoth  4livlarc4.  xflO;  (Om.) 
Piu.  im.— VIM  plwml  loath,  onicr  face,  x  M.  (Own.) 
FM.  lU.—fleeMidHcuM>  fnth  In  ride  view.  xWt  (Ouk) 
Pro.  WK  Htepwil  plcnnl  tooth  ham  ahove.  x  aan  (Oen.) 

FW.  MW<— Hi^enduetlTo  Minrnfroai  nliovn  oad  la  float;  j>,  peoli;  r.  d.,  vw  dcfaieoas  yr.fL,  |iMMniB  itoad;  cqy.,  imglUK 
^lk..ivefmtoilU9a>:  «r-  aiMHMtoeytt;  m.  4.,  uterine  4a«t:  *.  0*411,  htmophiodltlcoByullo;  o.|[L.  nMuomlBi 
gtand.  X «.  (Okm.) 

Fm.  m.— <leaiMftodiie/e  ftnunwu  Mar Farlainl.  RhlaoplMm  la  (NHtt  Ttew. 

Fm.  im.— Ai^Nvni  olM  XacFarlanil.  KrprodiietlTe  orsona  In  port.     pent*;  aey..0MFuUe  of  vu  detenas;  ta*,  eaglM: 

qhtt., apamMOtbera:  n>-<'-'  Ki^'niMtoprat:        oterinedurt.  x  A.  (Can.) 
FIB.  IM^IVflqiko  aMColaM  MocForland.  Ventral  view  ol  anterior  end  o(  body. 
Flo.  107.— fWayita  aMMfani  XaePkrInnd.  Oorcal  view  of  oral  tentacle. 

Flo.  NN.— FrCniwhi  rarpeitlrri  (Steomii).  Ventral  view  of  anterior  i-nd  ot  body:  a,  donal  view  ol  oml  tentaole, 
Fm.  Mt.— Jbufanj^  iiuMkn  MacFarUtnd.  Ventral  outline  view  of  anu-rior  ond  Of  body. 
Flo.  U0.—Ot'Ulmi  flanimwHMa  MacFarlnnd.  Single  plume  of  limnchiir. 
Fia.  111.— Arfi^rxii  <if/<i  MHcFarland.  Tlh  mw  of  radul*.    y  62.  (iram.) 

Piu.  lit— Ahlim  Himguinta  (Oxi|>er).  KepriKlnt'tiveqntem  from  from.  ^.  Ik.,  upermalolbep*;  tp.  caponaotoejM;  pr.fi, 
prooljilc  Kloud;  A.  mmp^,  hennaphrodidi'  uinpulla:  r.  drf.,  vaa defeiens:  tng.,  ravins,    a  14.  (CMS.) 

m,  lU  —Triuiiha  r/trprn/fri  LSiearaa).  RepniduetlTO  ajnrtom  (uilorlai gaoilol  iMai)  liom  f KMII.  n».  tk., epemoietlwee! 
^.  r.,«pfriattt<K-yi>t  <rf..  praatoteKhnd:  wMletom;  aBv>.,«ni|mnnof  Twdcifefena:yt..|ieiria;  ofAFLinldB- 
mental  Kiaod.    ^  7.  (Cam.) 

Fw.  lU4—AUIm  mn^nfaw  (COopar).  Fait  nt  ghat  peaia  oiBnlun.  x  am.  (Oua.) 
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PLATE  KXV 


^     .       ■  .  10  AND  11.   CADLINA  V»RGIN*T*  MacFaX'.ANO 

'    '      .     '     «  Venml  tI«w,  2.M  tinic«  naliinl  alic 

>  X  I>*Uil  of  dorvum  gnuly  cnlar^vd 


12.    CAOLINA  MARGISATA  MACFARlANO 


A.  MOEK  «  CO.,  LIT". 
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PLATE  XXIII 


4.   ARCHIDORIS  MCNTEREYENSIS  (COOPER* 
LfttetBt  Tl«ir,  lwl«  natural  liM 


PLATE  XXIV 


7.    ALDISA  SANQUINEA  (COOPER) 
Doiwl  Ti«w,  7  Una  oaUirai  iIm 


8.   ROSTANGA  PULCHRA  MaCFARlano 
Latsnl  view,  10  Ume*  Dilurml  tlic 


A.  MOIM  <  CO.,  IITM. 
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16,  TBIOPMA  CARPENTERI  STEARNS 
Oonal  tI«w,  ftbout  l.S  llnici  luaural  ilic 
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PLATE  XXX 


PLATE  XXXt 


24.    HCPKINSIA   ROS*CE*  M»cr*RL*NO 
l>urMU  6  lliun  natural  liie 


25.    HOPK'NSIA  ROSACEA  M*CF*RLANO 
Vrtiln)  view,  &  Uiuni  ualural  lUe 


*.  HOtN  *  CO.,  I.ITM. 
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HKUDIREi  AND  QLIGOCH£IA  COLUCIED  IN  THE  GREAT  LAKES  RE6UHI. 


By  J.  PERCY  MOORE,  Pli.  D. 


I.  HIRUDIMBA. 

The  operations  of  the  field  psrties  directed  by  Prof.  Jacob  Keigluird  in  connec- 
tion with  tiw  Uologiciil  survi'v  of  tlie  Great  Lakes  yielded  a  large  number  of 
earefully  preserved  umi  lutM'led  leeclit"^,  tlie  <1etailed  .study  iiiul  i<lentifieati()M  of  whieli 
have  required  eonsidemble  time  and  f  uruitjbed  iuterettting  data  on  variation  that  can 
be  more  profitably  utiliaefl  elsewhere  tfann  in  tliis  report.  The  bulk  of  the  collection 
comes  from  tlie  western  end  of  the  hUu*  where  a  few  si)e<-iinen.H  were  collec-tcd  In 
the  virinity  of  Piit-in  R«y  diirini,'  the  summer  of  lS1tJ<,  and  a  jyreat  many  at  the  same 
place,  at  other  points  alx>ut  the  Uass  Islandis,  at  Sindii.xky,  and  along  the  Canadian  and 
Ohio  shores  dorii^  the  following  summer;  in  the  hitter  season  also  smaller  collections 
were  taken  at  Erie,  Pa..,  and  other  ]>lar<>s  in  ea-^tern  Lake  Erie.  As  no  sy.stematic 
colleetinjf  seems  to  have  l>een  done  in  the  small  lakes,  pundt«,  and  ereeks  in  whieh  the 
large,  jawe<l  leeche.H  alMund,  no  repre^^entatives  of  the  family  Ilirudinida;  are  included; 
nor  was  any  attempt  made  to  gather  the  fish  leedies,  and  the  sii^Ie  whA  containing 
IchthyolKlellida'  unfnrttinati'ly  met  with  an  aceident  that  prevents  the  deteriiiinutiori 
of  Its  contents."  On  the  other  band,  the  shore  collecting  was  very  thorough,  and  the 
families  Ulossipbonidai  and  Herpolidellidie  are  probably  repivsented  by  every  .s()ccics 
found  in  snch  situations  in  Lake  Erie,  and  in  most  cases  hy  many  beautifully  pre- 
serviil  >ivcim(>ns.  Several  carefully  >\i'i'uted  watei-cohir  <ketchf<  fmni  lif<>, 
prepared  l>y  Mrs.  11.  8.  Jennings,  wliicii  are  herewith  publUhed,  and  .some  notes  on 
the  living  colon  accompany  the  collection  and  furnish  raluable  data.  The  determi- 
nation of  some  of  the  s]K'eies  of  (Tlossiphonidn  is  fs{M>rially  dithcult  and  re<iuires 
the  most  iniimtc  >tii(ly  of  lM)tli  iiitenial  and  external  fciitiii fs  of  their  orpmizat ion 
in  all  stages  of  growth  and  development,  at  ditferent  seasons,  and  under  ditierent 
nutritive  conditions. 

While  this  and  other  large  collect i(»n.->  -tudied  in  recent  years  have  materially 
advanced  the  wrilci  V  kru>\vlcdffe  in  this  direction,  much  yet  remains  to  Ix-  done 
l)eforc  tfic  iiniits  of  v;u  iutioii  and  llic  cDrn  lations  of  characters  can  Im>  (inally  dcrined 

a  A  lalvr  h)>ieuitttiL  i  XHiulitulK'U  vl  tliv  lunl  li'liv^  ul  Lake  Ene  »Uowit  that  they  are  remarluibly  fn-v  (ruui  ivvctieK. 
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f(»r  sonio  of  our  sj^ecics.  Owinj;  to  tlio  f< )nsid»' ruble  attention  that  leeches  of  this 
family  from  the  ea.>tern  and  northern  states  have  recently  received,  it  is  not  sur- 
prising that  but  a  single  Hpecies  km  been  added  to  thoM  previously  known,  and  it 

has  not  )»een  thou>;lit  iiccc-isjirv  to  iticliidi"  dotaili  d  <los<  riptinns  of  any  otheis,  thoutfh 
a  key  is  added  which  will  nen'e  for  typical  examples,  at  least.  Complete  descrip- 
tions with  ti(;urett,  some  of  them  colored,  will  be  found  in  a  report  on  the  leeches  of 
Hinnceota  propaxed  by  the  writer  and  soon  to  lie  puhli^hed  l*y  the  Natural  liistory 
Siir\'<>v  of  Minnc-^otH.  Some  ndditionit!  iiif<>nn:itii>n  will  )h>  fouiKl  in  ( 'a-llc.  North 
American  Fre»b-water  KbyncholKiellida''  (UuUetin  Museum  Coiupurative  Zoolof^y, 
1900),  and  Moore,  Hirndinea  of  Illinois  (Bulletin  Illinois  State  Laboratory  of  Natural 
History.  11»01),  and  in  the  ]«ipcrs  therein  cited.  A  full  ciitaloi^'uo  of  the  lociiliticH 
at  which  each  .spe<  i<'-i  whs  taken  i>  (riven,  the  station  number  being  included  in 
parenthe}«eii  and  followed  liy  .such  data  as  the  labeU  atlord. 

AVy  l4t  ihr  Kfteeien  ofUfrhf*  rontni^nl  in  rotiertiwt. 

L  Mootb  a  HnaU  pore  In  the  diik  of  th«  antwior  (wck«r  ftum  which  a  muKular  pliaryagoal  pr»bosci»^. 
majr  he  protRMM;  tfm  all  Mtostad  lAam  to  the  middle  Une.  ^ 
a.  Oini  plete  tM  iinitea  of  S  aonnll,  with  the  weondMT  himw*  altogether  waotlog  or  oaljr  rerjriUgfatly. 

developed. 

b.  Genital  porae  aepaiated  bjr  •  flinale  aeaBlai;  eyee  aimple,  1  pair,  widely  aepeiated. 

f.  A  hrown  chitinoid  plate  and  underlyiriK  gland  i<it(wt«<l  on  the  domim  of  wmiite  VIII. 
d.  Body  i-apalile  of  grvat  extension;  nu  uistinct  cutaneous  |Ntpill»>;  color  iwU*,  pink,  iimy,  or 
brawiiish;  gMtrw  cms  aniall  and  wiafale  in  nomber,  never  more  than  6  paini. 

GUmipkonia  lUigmdit  (p.  157). 

Ml  Bo  nudud  gland  nor  plate. 

C  Bofly  ^n-atly  <'liiii;rat»sl,  f lender  aii'l  nturly  t«-n-ti-,  without  initanenUH  |ta|>illa>  ami  very 
tran.H|«arfnt,  uwiii^  tn  the  nearly  nnupletealKH-nee of  pigment;  >»tt.>'triL-  m-eaouly  1  jxiir. 

(iltuaiphiiiiiit  nfiihehiideii  (  p.  IM). 

«*.  Body  relatively  broii<i  uml  fiat;  cutaneooe  papilhe  alutent  or  in  1  to  5  mw,  which  mar 
berery  anuillor  very  larnto  and  often donble;  deeply  pigmented,  tuually  longitudinally 
Htri|K'<1  MP  with  luetunieric  white  BpolB  OB  (be  neuml  annnii;  gastric  m-m  uIwuvm  6 

pai rM,  4 >f  iiit^i luratv  wse  and  eimple  form  OUmiphonia  Jiutca  (p.  158) . 

4    •     U.  Genital  porn  sepenrted  by  1  annoltts;  3  pain  of  simple  eywgronped  in  twos  in  aniore  or  leaa 
triangular  figure. 

_    /.  Tkxly  very  thin,  broad,  and  flat;  no  distinct  cutaneous  iwpilla':  integument  tranftfiarent 
aixl  pignient  nearly  absent;  gMtrieoaca  6  pain,  of  mo^lerate  »izf  and  nearly  <>r  <|iiite 

uitbrsncbed  Glomphonia  heterociiUi  (p. 

ibk,  Genital  pores  sepaiated  by  9  annnll;  8  |ialn  of  ilmple  eyea  In  2  nesoly  paralM  rowe. 

g,  Btoiy  n'lativrly  liniad  utnl  ^ihurt;  CUtsneoUH  ]<it|iilhe  low  and  roiui'lol,  n<<  'iM'lian 
gurics;  iii<ualiy  iK^pIy  |iigMiented  and  having  a  pair  ot  narrow  dark  loni;ituihiiul  lineM 
reaching  frrini  t'le  eyeo  to  the  poatetior  end;  gsstrie  m-ai  7  pairH,  of  moderate  sixe 

and  sligbtly  branched  Uloitipkima  wmplawOa  (p.  ISO). 

U6A.  Genital  pores  sepanted  by  2  aasnli;  a  single  pair  of  oompoond  eyes  mora  or  leas  completely 
niiiie.l  in  a  hiiil'!'-  pigment  UMMi;  gsstrio  nec«  7  pain,  of  huge  siie  and  mocb  bnuidied; 
tialivary  glamli'  i'><iii|ia(*t. 

h,  Somitett  1  tn  \"  ili-tini  tiy  «id<-neil  to  form  a  itiwoiil  "head." 
t.  Somiteu  I  and  II  biannulate;  dorram  marked  by  3  strong  papiliateil  ki  eN. 

PItteottdella  monti/fTd  (|  >.  liMi). 

JW.  Anterior  "••mitt"'  :I      N' i       es]>eeii»Ily  widenfl. 

J.  Body  very  much  dcpn-saiil;  tlie  cutaneous  papilhe  low  and  smooth;  integu- 
ments opsqne,  and  the  color  a  eoospicQous  pattern  of  some  shade  of  olive 


Digitized  by  Google 


BIBUDINKA  AND  OU.QOOBJBTA  OF  TOM  OBXAT  LAKXS  RKQIOIT. 


167 


iin'fu  iwiil  yellow,  Ik'Iow  lon^todilMUy fitriptnl;  <i2  morv  i-loeely  unitwl  to  a\ 
thHti  to  aa  on  all  anterior  noiuitet;  o3  without  tnue  of  •secondary  furrow;  sin 

 PUieobddla  paratUiat  (p.  189). 

jf,  ^Inch  »lt'pres;j<-il,  with  very  ini  iiii-pictiiiii.",  low  and  Kniootii  papilla';  intfffii- 
iiit-ntf  tntri!-liiirnt  ami  not  ilerply  piijiiii-iitcsl,  uxually  »<lri|K-<l  longittuiinally 
l>^lvw;  the  union  <>f  <il  and  a2  not  e»<pe(*ially  conspicuous;  the  annuliw 
143  with  «  Uwtinct  inoomplvte  ctom  fonow  on  all  complete  8omilt>a;  size 

medium  PfamMttta  pirtn  (p.  IM*). 

jjy.  Miii  )i  ili  prt-smil,  the  Imck  with  \cry  iiuiiiiT'  ii-  ].apilhc,  llic  hirvi  ^t  nf  «  li 
are  very  prominent  and  rough;  integuuientu  trHiiHluiicnt;  .colurti  a  mixture  of 
lirowne,  greens,  and  yeliows  founded  on  •  morii  brokm  longltiidioal  pattoni, 
often  lonjjilndinally  NtriiH-<l  tielow;  o.t  not  .onlMlividwl  ud  tbedor»>al  and 
ventral  furrow f  not  ai'i  iirfttely  inwliiij;;  nize  \»tv*' .  llaeMUBnrvgomi  {  p.  160). 
jfi).  Muderately  ileprew^-*!,  with  more  or  Ichh  numerous  and  rouKhenc'l  papilhe; 
integuments  translucent;  colon  variable,  much  as  in  the  last,  hut  brighter 
and  with  more  dark  pigment  on  the  nennil  annulns  and  a  more  omuitant 
.  QWdiandorNil  dark  sfrijic,  infiTriii'lfd  •"  <>r  \\  .-ipot,-:  diffi  r>  in  mi  all 
other  Bpot-icM  of  ihi?'  kfv  in  the  M'veral  ]'Hir>i  of  accesijory  eyes  whitn  follow 

the  compound  unc;  fUA'  mf<liiini  IfarobdtBahiMf>i''>>t  {\>.  lUO). 

jUUf.  Xot  greatljr  depressed,  rather  alender  anteriorly;  cutaneous  papilhe  UKually  in 
'*  a  median  and  one  paired  series',  nnal],  acute,  and  pale  yellow  or  hrown; 

tC^r  pattern  chiefly  lon^ritiuliiial  brown  ami  >!reen  Htrip*'.-,  intrrriipted 
by  light  arean;  a  very  cunspinioua  an<l  couHtant  |iale  band  ac'roes  the 
entfra  width  of  Monita  VI;  difiering  from  all  similar  fbregoing  speeiea  in 
the  cirrle  of  Miiiall  iMipillic  on  the  mar);in  of  the  caudal  Hii<-ker;  size 

small  I'liuoMril'i  jihohnt  ([..  IW), 

OS.  Complete  K)mite«  of  U  unerjual  annuli  foriiieii  hy  the  i^uljtlivifion  of  the  l{  iirimary  riiii^'-. 

it.  Three  aeries  of  prominent  dor.-Mtl  papilhe;  isutUI  sucker  kqje  and  mobile,  with  a 

circle  of  almat  60  marginal  |>aptlhe  and  glands  ArtitMbdttta  atmeften*  (p.  160). 

II,  Moiitli  n'lalivcly  lurp-,  <wcu]iyin)r  the  4'!itirc  ra\  ity  of  the  anterii  ir  ."^iii  ker;  the  pharynx  not  forming 
a  protruaible  proboiKig;  eyes  jjartly  mtuatcd  on  the  .-idc!'  of  tin-  head;  fomitcii  of  5  annuli. 
I.  Annulua  M  not  obviouBly  enhirced  an<l  subdivided, 
m.  Eyes  3  pairs;  male  pore  at  XII  f>'*ia2;  female  pore  at  XII  /i5.M;  the 
vas  deferens  fornilntr  a  hnip  reaching  forwanl  of  the  atrium  to  gang- 
lion XI  Kr/M^xli'Uit  jiiiiif-tiiin  (p.  ItJS). 

IL  Annulus  M  distinctly  longer  than  the  otiters  and  subdividetl  into  two. 
n.  Ejraa  S  pairs;  male  pore  at  XII  bilttt;  female  pore  at  XIl/XIII;  the 
atrial  comua   iiii"iiu[,irnnnH  anrl  pa.'^.siiiu  ahriipfly  into  the  van 
deferens  whidi  iarku  l  he  anli  rii  ir  l(>(i|)  . . .  IHrui  }iii-  rt,i<li>iiin  ^  ji.  Hy,i), 
tm.  ^eti  3  or  4  ]Mitr8;  genital  oriti<'(■^<  uh  in  m;  the  atrial  oomiM  pronl- 
nent  and  the  vasa  deiereutia  without  anterior  loops. 

Dmafirmda  (p.  163). 

r.LOSSlPHd.Nin.l:. 

QloBsiphonia  sta^naliti  :  Liiiii:i  <i>). 

Abundant  every «  here  in  challow  watcrt^,  Ixit  e>|H-i  laliy  i<o  at  Erie,  I'a.    Kxamplet*  from  Sandusky, 
Ohio,  bearing  youu);  to  the  middle  of  .Vuiruft.    ( I'l.  xwii,  tig.  2.) 
(90a)  I^mna  Pond,  South  Bass  Ishuul,  Ohio,  July  5, 13W. 

(9fWi  an<!  96a)  Hoith  fisfli^  Bwanp,  PaMn  Bay,  Ohio,  July  21,  1800.  The  conuneonl  dliate 
that  liN>  s  aita<'hed  to  the  nuchal  gland  of  this  speciaa  occurs  in  pnrticalarly  lozoriant  oolonies  on 
thcae  epecimcna 

(111)  Pond  near  Hatchery,  South  Bass  Iriand,  Ohlo^  Aagwt  18,  IMS. 

(lll'i)  Middle  Bass,  fHiin,  North  Swamp,  July  24,  1899. 

(115)  South  liass  It^land,  Ohio,  Hwamp  near  VjMi  I'uiut,  Au^UHt  24,  1H99. 
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(12Sa)  Yamt  ilarlMjr,  SiiiuliiNky.  (ihin,  July  L'H,  }H'.n>;  u  HiiitiU-  tiiiuruaily  lat^- exuiuple. 
(127)  Slion?  of  Snitli  lia.-^  Islan<l,  Ohi...  S,  |,ten»lM'r  10,  181»8. 
(ITfti)  Ewt  Harbor,  Ohio,  amr  Lakevide,  Augaat  4, 1^;  from  flagc  leaves. 
(UMo)  BtM  Harbor,  flandmlcy.  Ohio.  AnxtMt  7, 1899:  ftmn  wild  rke. 

(209a)  Estft  llarlxir,  Sin.ln'ky,  <»lii,i.  Aii>.'ii-t  ISHIf 
(268a)  Erie,  Pa.,  iiortu  i-lion-,  uii  Unp,  Auutini  14,  IHW. 
(313a)  LonK  I'ond,  Krie.  Pa.,  August  15,  lKil9. 
(36Sa)  Long  Point,  C«iuiila,  AuKU«t  21,  l»V». 

(880a)  Long  Point,  Cunada,  Augiwt  21,  1899;  I  Himuuien  taken  from  a  rock  \wm. 
'4Sea)  Boadaau  Harbor,  Ontario,  from  Bait  Swamp,  Atmnat  S8, 1809. 


but  3  i«|Mt«:iiut*ti(t  fruiii  \(i7i  Put-iii  Uay,  Ohio,  Aii);ui>t  12,  IM98  (under  rucks);  (SMa)  Erie,  Pa.,  Grave- 
yanl  Swamp,  Aqgust  14,  1809  (from  stonas  and  rocks).  Two  examploa  from  th«  lattar  locality  aro 
very  greatly  eloogateil. 


Tin- farlii'ift  iianu' uiveii  tuuiiy  <ii  ilu'  \arieti<—  iin  liiilcil  uriiiiT  this  i«|x*«-i<'«  i.«  Cir/uiiiiy  jmpillij'frn 
littfata  Verrill,  but  a»  tlie  prior  llirn.bi  IummIh  MuIUt  \^  almost  ivrtainiy  <Hm»iphonia  rumptatuita,  ami 
R.  Bbiiidianl  han  Hhown  that  the  clu«M*ly  related  O.  trutruiU*  K.  Blanrhanl  diKenii  in  the  position  uf 
tlif*  nialt*  ^nital  |M>n*,  ('sHtle'H  name  bp«H>tiie«  the  earliest  avaiUhle.  <1.  fuiuyi  in  the  must  variable  nf 
our  (lliMxijiliDni.i ,  ami  tlic  cxtrfiiii-K  an-  mi  uiilikt-  that  were  tlu-y  ulniii-  in  hand  no  lu-Hitation  wmiM  Ih* 
felt  in  amiuging  them  in  two  or  three  distinct  species,  and  it  is  possible  that  further  study  may  lead 
to  tha  recognition  of  two.  The  latfip  nomber  of  apedmena,  amonnting  to  between  200and  90O,  belong- 
ing to  the  jin-Hcnt  anil  other  nillfi-tioiin  that  have  lieen  earj-fully  stuilitHl  nhow  that  the  i-xtn-ines  in 
color  pattern,  papiUation,  fUr  of  sali\  ary  trlainl!'  and  tnt--*tri>-  cieea,  length  of  the  Htalkn  uf  the  nepliridial 
funnels,  and  the  degree  of  developtnetit  of  tlie  >'ci-ioiiiii-  ^■illll,''e^>  are  c«>une<'ted  by  a  more  or  lens  com- 
plete aeriee  of  gradatioaa.  It  has  uut  yet  been  found  possible  to  fully  ourrelate  the  occurrence  of  tbese 
and  other  characteni,  bat  three  welUniarked  types  or  varieties  may  be  distingnished:  One,  having  the 
neiirlv  iiiif'inn  ;;rniiii'l  iMl.ir  ari'l  mrtuinfrir  wiiitf  -pot.w  of  tlie  typical  f'""  ■/  a- •le-crilieil  )iy  Castle, 
ineludes  uioet  uf  the  uiiialler  nuu|ittpillate<l  indiviiliiaLs;  another  lias  a  sharply  detined  lon);it«idinally 
striated  pattern  (pi.  xxxti,  ilg.  5)  with  1  or  3  rows  of  email,  uaoaliy  deeply  pigmented  papiliie  like  the 
form  figured  by  (iraf  under  the  designation  of  Vkprine  b;  some  of  the  smaller  and  most  of  the  medium 
sized  HiHH'imens  are  uf  thin  variety;  in  the  laigest  examples  the  body  tends  to  become  more  elongatol, 
flatter,  and  thinner,  an<l  most  of  the  hniwn  pii^nient  l>ecoineH  concentrate«l  in  live  or  w'veii  roweof  exii>e»l- 
ingly  large  papillw,  many  of  which  are  doable.  The  eyes  are  relatively  farthest  apart,  the  fint  pair  of 
gastric  cieeaamall  orabaent,  and  the  civlomicspacea  beat  developed  in  the  small,  typical/kiea,  while  the 

op|H»iite  exfrmii-H  iti  tln-M-  feature?'  are  likely  to  <w<  tir  in  the  larjfcMt  :itiii  ino^t  -itron^rly  [uipillatetl  fomm. 
In  all  of  the  three  or  four  evanipU-»  of  e^-h  variety  Hectionetl  the  stalk;*  of  the  nepliridial  funnel!'  are 
longer  in  the  linniia  than  in  the  /asm  typi*,  but  not  noticeahly  difierent  fron.  tfa«ea  of  the  stmn>;ly 
papttiated  variety.  All  three  forma  are  well  repreaentol  in  ttie  culleotion  and  are  separated,  tboi^h 
sometime*)  |ierhaps  arUtnurily,  in  the  following  list: 


(HW)  fNindiisky  Buy,  Ohio,  Aujiu-Mt  IH.  1H1»K. 

(2tM^i)  Krie,  Pa.,  north  !>hore,  AuKust,  IHiK);  from  log*  near  shore. 

(209a)  Erie  Bay,  Pennsylvania,  August  14, 1800. 

(314a)  Boat  Harbor,  Erie,  Pa.,  Atiu'twt  16,  1809;  from  CVratapAyOtim. 

(34Sa)  I^onj;  Point.  Canada,  Aiii:a-t  1h.  ihi»!», 

(467a)  Rondeau  Harbor,  Ontario,  August  'M,  1(199. 


Oloaaiphonia  fusca  (  ':i«tle. 


TV  PICA  I.  Ki  m  A  TVVK. 
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I.INEATA  TVI'K. 

(ItiUa}  Kiut  Harbor,  Sandusky,  Ohio,. near  Lakesidt;,  Augttst  4,  ISW;  from  Saga. 
{209a)  EkMt  Harbor,  Sanduaky,  Ohio.  Auftmt  9, 1809. 

  Hunm,  Ohio,  Aii^rn^t  10.  I  Hint. 

(2»>9»i)  Krie,  I'a.,  north  Mliorr  of  Krie  Hay,  AiiKunt  H, 

(:!07(i)  Erie,  Pa.,  Iwat  lan  liu-,  AuumwI  IH,  1H9!1;  frum  .S^^dteria. 

(314a)  Boat  Harbor.  £ri«,  IV,  Aiigiut  16,  1889;  from  Omfsgihjdliiai. 

(337a)  Lon«  Point,  Canada,  August  IK,  1899. 

(*!.V)  ;  I.Mi,.r  I'oint.  Caiia.la,  Aiijrii-t  L'l. 

(45tkJ,  45l*<i,  4<iUa)  Uumleau  HarlMir,  Ontario,  East  S9waiiip,  Au^st  28, 1860.  One  apedllMO  OOly 
4  mm.  long  bw  the  loogitudinaUy  atrfaited  pattern  very  ationgljr  developed. 

OTROitOLV  PAMLUTBD  TYPB. 

(200n)  But  Harbor,  Sandiii'ky,  <  >liin,  Aut^UHt  8,  1899. 

I^itiir  Point,  Canada,  AuKUct  IH,  18V>t>. 
(457a,  4tiOn)  Itouduatt  MarlHir,  OiiUiriit,  EomI  Swamp,  Aui^iinI  2h,  IHim. 

OloMiphonia  complaaata  lUniueaa)  Johnston. 
A  commoi  apeciea.   (PI.  xxxii,  fig.  4.) 

(40tt,  109o)  Middle  Ban  Idand,  Ohio,  North  Swamp,  July  24, 1W9. 

<K'i  \  North  Ha.-<s  Swamp,  I'lit-in  fiay.  Ohio,  .Inly  21,  1899. 
(r2.VO  Fjij't  HarUtr,  Saii.luj»ky,  Ohio,  July  28,  1899. 

(I78<i)  EaKt  HarUir,  San<Iui>ky,  Ohio,  m-ur  Lakeside,  August  4, 1899;  from' Bag  leaves. 

(326m)  Long  Point,  Canaila,  AuKUxt  IS,  1899. 

(365a)  Loni;  Point,  Canaiia,  Autnixt  21,  1899. 

(;W<)<;  I  I.onj?  Point,  Canaila,  .\iiun-t       I8JH);  fnmi  ro.  k  lia.*-. 

(43»a)  Kondeau  Harbor,  On  tan...  An^uj-t  2<*.  ihW;  Iul-i  s«Hnip. 

OlOBsiphonia  heteroclita  :  l.muifUi*). 

This  i$pei-it»<  in  either  rare  in  l^lit-  Erie  or,  on  acroiitit  of  iti«  Ntiiall  »itif  and  inUu  color,  wao  over- 
looked. It  wu  collected  in  emidl  numhcra  at  but  throe  loi-alitlei. 
(268'! )  Erie,  Pa.,  Anguet,  1899;  from  logs  on  north  ahore. 
(3^a)  Long  Point,  Canada,  Anguat  18,  1H99. 
(489a)  Boodean  Harbor,  Ontario,  Aogost  28,  1889;  from  East  Rwampi. 

Plaoobdalla  pleta  (Verrilt). 

Taken  only  in  the  western  end  of  the  lake.  The  length  and  dlstinctuMB  of  tha  median  light 

ltri|*e  vary  (fnatly.    (PI.  xxxii.  fiit  1,  i 

(33a)  South  Bass  Island,  tjwt  .Swuiitp,  July  10,  IHim. 
(91<i,  9Ai)  Put-in  Bay,  Ohio,  North  Baas  Swamp,  July  21, 1899. 
(llOn)  Middle  Bass  Island,  Ohio,  Middle  Swamp.  July  24,  1899. 
(109n)  Middle  Bass  Island.  Ohii^  North  Swamp,  July  24,  1889. 
 Bart  Haven.  Sandnaky,  Otda 

.  naoobdallla  paiaaittca  (Say). 

Nearly  all  of  the  esamplea  of  this  apeciea  were  talun  from  anapping  turtka;  one  very  laige  one  in 

the  Ijottom  t<»w  ('^n). 

(t»<i)  South  IWw  Ixland,  Ohio.  l>,  tiina  Pond,  July  o,  IH99. 
(39a)  Put  in  Bay,  Ohio.  July  l  '>,  i  sini;  bottom  tOW. 
(77(1)  Put-in  Bay,  Ohio.  July  17,  1889. 

(97a)  North  Bam  Island.  July  20. 1889;  from  carapace  of  turtle. 
(135)  Pat-in  Bay,  Ohio.  Sqnaw  Bay,  September  18. 1SB6. 
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(187a)  Sandoiky,  Ohio,  East  IIarl>ur,  July  I's,  Ifm. 

{'Mifi.         I  lyi.in;  I'oitii,  Ciiiiada,  Au»:ii-'H1»,  IhW. 

(<H0«)  KonJeau  Harlior,  UiiUri...  l-jint  .<waiii|.,  Autnu)!  28,  IflOO. 

Placobdella  rugxiaa  ( VerrilU. 

This  coinniun  and  variabh)  apevien  ia  widely  diKtributod  and  occun  either  free  or  parasiiic  on  liahea 
aiul  turtlea. 

I>0  Soiitli  \U>^  Nlaiul,  Ohio.  I^ninu  Pnixl.  Ja\y9,  1899. 
I  Itki  ;<  Soiitli  Uni'i'  Ulanil,  Ohio,  i'miil. 

(4-1 1  Siiiith  UiiMs  Ifluiul,  Ohio.  .VuKUxt  10,  18!<S;  on  ^•ti(  ki*  near  hatdwry. 

{V2.1)  Pui-iu  tta>,  Ohio.  Nwrth  Uam  Swamp,  July  :>l.  Itm. 

(210a)  Went  Harbor,  Ottawa  Connty.  Ohio,  .\uxtwt  8,  1880;  on  MmorM, 

(267a)  Kri.',  I'a  .  (inivi  yiinl  Swamp,  A^I^'u^■^  14,  18W. 

(343a)  l.oii^  I'oiiit,  (  aim<la,  Aiigiiht  KS,  1KS«U. 

(380a)  lAiita  Point,  Cuiiada,  Au»ruft  'Si,  1889;  from  rack  ham. 

ll/OOa)  Luni;  Point.  C'uniida,  Seiitember  21,  1899. 

  Iluruu,  Ohio.  AukuhI  10,  18W. 

«aaoM»B«  tonwwia  (Whttnao). 

A  ttinclt'  ^fiprini«ii  colored  exactly  on  the  pattern  of  Orar*  flftnre  and  with  typical  anntilatlon  and 
eyt*  wan  liiisft)  itt  lji-t  Swiiiii]!.  I!i>ti<h'aii,  Ontario.  An^tiist  I's, 

Many  fxani|'l<-w  o(  thi-  c|Kvi«f  un-  provideil  witli  t-utantons  i>.»|>illa-  ainxMt  a.'*  laiyt-  ami  n>u>{h  aa 
thoae  of  n4</»«ii,  and  il  is  oftt-n  <lilticult  to  attsit^n  exainnUt'  1>'  i-iw  i<r  tlic  otlii-r  fiitwifs.  ru'Ut-rally 
the  eyelike  chaiacter  uf  the  anterior  dorvo-tnetlian  iteiuillie  is  aufficieut  and  this  aiwdea  k  aeldum  lo 
broad  and  flat,  nor  ia  the  lack  of  agreement  of  the  dorsal  and  ventral  fnnowa  so  avideiit  as  in  i*.  ru^afo. 

Flaooibdalla  montlfm  nom.  nov. 

Thia  ia  the  apeciea  known  in  uiy  paper  on  the  Himdinea  of  Illinola  as  tfemirleftrit  earinata  ( Ver- 

rill).  Thi-  riwnihlani  '"  to  dnc  ••]><Ti(>7i  of  /A//iir/»yi'(.«  if  cntiri'ly  •^ii|KT(irinl  anil  tin-  iiunic  i-n  innl't  lias 
been  already  UNe<l  l>y  (irulM*  for  a  xiM-t  icM  of  Uuh  genuh,  rciiiiiring  that  a  new  une  U-  coined.  In  the 
chaiarterof  its  papillatiun,  tiie  int  ipii  nt  sobdiviaion  uf  it!«  annuli,  and  the  |iapillw  of  the  (i-jt^terior 
Borkcr,  whirh  am  very  f>niall  and  number  110  or  more,  tbia  apecitw  a(>prua«-he8  ActimMi-llii,  The  form 
of  the  hr<ja<lly  exi<an<le<l  heail  i.x,  however,  diatinctive  of  it  among  the  known  apvciei*  of  leecbea  of 
North  .\n)eri«-a. 

(:i7ttii)  I^>ng  Point,  Canada,  August  28,  18U9;  from  rice  gnus. 

(403a)  Long  Point,  Ouiatla,  September  24,  1889. 

Placobdella  phalera  ((fraf). 

8e\'eTal  apeeimenf  of  a  small  ' It-ei-h  whieh  in  rather  doubtfully  referred  here  conform  closely  with 
GriTa  aei-ount  of  the  arrani^'.-nicnt  of  |iit;iii<'iil.  rcstTvc  .-ells,  and  other  feature;'  of  /'.  jJuilrrn.  Two  of 
the  UMNd  striking  characterx  ui  the  apecicf  arc  the  atrongly  develo|i«d  band  of  renerve  cells,  appearing 
on  the  anrface  as  a  white  or  pale«yellow  a  tripe,  which  extends  entirely  acroae  the  neck  at  somite  VI, 

and  the  <u>rrat)-<l  ninrv'in  of  the  |K)«terior  .«iii'k<'r,  u  hirli  ha.«  a  dfde  of  amali  papiUie  as  in  ./tfHiMiMfffa 

HHiiirlrur,  lull  lai-liH  till-  definite  a^revHle<l  kilaiids. 

(17H>()  l-jift  llarlfor,  near  |jik('»>idc,  Ohio.  Aiiuu^t  4,  1899;  from  flag leavea. 
(lObu)  East  llarUir,  Sandusky,  Ohio,  Ai^t  7,  18»9. 
(384«)  LongPcrint,  Ctaada,  Anirnst  16, 1807. 

Actinobdella  wuiectens  ap.  nov.  (text  fieo.  1  and  2). 

Mo><t  inUTcf^linjr  of  the  Iwch  rollei'tion«  in  a  s|>e»-iiiien,  forlnnaleiy  well  prefervol,  of  a  new  j--fie«-ie» 
of  AHinolKlrUii  which,  toin'ther  with  an  example  of  .1.  m>>/iiian<iii/iif<i  de!<eribed  in  tin-  Ki  ju'rt  on  the 
Leech  Fauna  of  Minnennta,  clearly  shows  that  this  genua  Iwlongs  to  the  Glo«»<iphonifUe  and  not  to  the 
Irhthyobdellidae  aa  I  wasemmeoualy  led  to  suppose  froma  knowledge  of  the  auperfirial  charaetenakins 
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of  the  type.  Much  is  yet  lackini;  in  our  knowledge  of  the  orjmiiization  of  thew  inten«t<ting  lewhi*;',  luit 
it  is  ho|K^I  tliut  a  i-uiiiplete  account  of  tlieir  anatomy  can  Huon  \m!  piililixliL-iL  At  the  presieut  time  it 
Menu  evident  that  iicfnio6(ieUn  appnMchea  IHaeobdrlla  moat  clowly,  especially  in  the  character  of  the 
reproductive  oigaiM,  gMtrie  cKca,  and  aenw  oigana,  while  it  diffen<  from  that  genua  and  naenblea 
Glwunphoma  in  the  poawarion  of  diffnte  tnatead  of  oompart  mlivary  ^iandfl.  The  lart  that  eertain 

HjU'cieH  of  I'laatlnlilhi,  tmliihly  /'.  iihnUru  anil  P.  inoulifrrn,  |k»sws';  small  iiiariritial  piii>i)l.f  mi  the  ciiiuiiil 
•ticker  ia  a  furtht-r  imlicatiou  of  relationship  which  may  eventually  iiecet«itaie  a  generic  grouping 
aoowwlMt  different  from  that  here  adopted. 

A.  annettent,  like  A.  iitfiiniaiinuUitn,  in  a  Hinall  Uood-aucking  gloasiphonid,  the  type  of  whicfa  to 
9  mm.  lontr,  2  mm.  wide,  and  alwiut  1  mm.  liijch.  The  general  form  is  much  like  that  of  filomjAttida 
futeti  but  <-i)ni<iilembiy  more  flendcr;  the  Wttly  ic  ctronnly  convex  al)ove,  flat  below,  the  rejtion  of  the 
gaatrie  cwca  about  half  round;  the  head  end,  with  the  wicker  and  mouth,  have  tlte  typical  gloesi- 
phonid  fonn;  and  the  thick,  praminant,  hemiiplierioa)  caudal  aneker  meaaurea  1.2.  mm.  ia  diamatar 


BakMloo  and  wmtUit  «l  aatertor  no. uteHiiaMcaa  WMClnM.  talariorend  ahiMrliiaaB' 

cad.  xH.  nateiioa.MiMllte,|MMaiiormiekcr,  (to.  xao. 

and  itfl  pedicle  is  onntTacted  and  centfally  attached,  indiralinfr  irmit  mobility  in  this  rcffion.  The 

nM-_'.;i;il  iif  tln'  caixlal  sui-k>  r  fMrin  ;i  ii  ;til>  ini  aii-  <  f  di^t in.  t i. iti  ln  t\Vfi-ii  thin  !<|K'<'ii'r'  and 

.■1.  iiu'iUKiiiiiulala,  fur  whereaa  the  latter  jH)«fe.s«ieH  rIhuU  thirty  very  prominent  papilbe,  A.  amtaiet>$ 
haa  about  aixty  mnch  nnaller  onea.  They  are  nnfortiinately  much  ooativeted,  bat  are  dearly  eon. 
tinnationt*  <if  radiating  ridgen  on  the  ventral  mirfwe  of  the  citcker  and  have  t he  game  atnictoie and 
reliiliiiii  to  ntiiipHct  ai;grHgate<l  i»l»"d!'  a."  in  the  tyjH-  ."iH-^  ie*.  TIm-m'  glandH  form  a  <xin(»p!cuoaB  ring  a 
short  dlHtance  from  the  maruin  "i  tin-  !<ii(  k«'r,  the  doi>al  ("urface  of  which  they  elevate  into  a  oin-ular 
lidge.  In  corre«]iondenoe  with  the  fiiialler  and  more  numeroua  papiilie  these  glands  differ  from  thoae 
of  A.  inequianmilalaf  and  at  pbkcee  the  continnity  of  the  ring  ia  interrupted  by  the  abaenee  of  aeveral 
together. 

.\  tiingle  iHtir  c.f  very  large  and  cunspicuoua eyea are  nilualeil  on  wnniti'  111,  withtlu-ir  pi>.'iiu-nt 
enpaiaeoatMt  ami  utiiti>d  in  the  middle  lineand  reat'hing  inU>IV.  ]ninie<liately  bchiml  theeyeeia 
a  laige  aocraBatioo  of  leHerve  cells  extending  over  the  middle  portion  of  somites  IV  and  V  and 
maiKined  by  pigment  cells.  A  similar  patch  ocnm  on  aDnuli  VI  oS  and  VII  al,  and  otheia'are 
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diMribated  mneh  as  in  FlofloiMella  pMlm    The  pontion  of  fhe  genital  pore*  ii  quits  at  in  PbeoMeHB, 

tht>  malt'  <iriti<-i-  ItfitiK  Hitiiate<l  tietween  !«niiitt>fl  XI  and  XII  and  tli«  iemaie  Iwtwem  tlw  MOOndand 
thini  |>riiimry  aiiniili  of  XII.    The  anUM  is  l>ebinil  XXVI. 

The  meUiiu'ric  i«eniiillH>  MO  verjP obscure  on  tlie  ventral  iHit  e;u-ily  <iistinKui«twd  on  tbedonMi 
flnrface;  they  prewot  quite  the  anaagement  typical  of  the  family.  Donal  cutaaeoua  pnpillie  are  aiao 
well  developed  from  Bomites  XIII  to  XXVI  inctmiTe,  and  the  lai^  ones  may  be  traced  faintly  ant«- 
riiir  (if  thi-  i^t-nilal  pmiiiti'!*  ;uj  far  forwaiil  a-  \'I  A-  iti  t.  itu-ini'uiuuiiliiin  tht*  sttrictly  iiitilian  stTU-*!  is  by 
far  the  nuiNt  corufpicuouM  anil  doiiiinarit  one  aiitl  i>t  represented  on  the  complete  and  typical  eouiites  by 
« larRe  papilla  on  the  annulua  h&  and  a  aomewhat  amaller  one  on  65.  On  XXIII  theaa  papilln  awidenly 
beco:ne  rniluoeii  gruatly  in  nixe  and  hy  XX\'  have  ilit<»p|i«are(l,  while  rather  pmaineat dono-m<^ian 
liapilla*  are  coincidently  develojieii  on  rat-h  mde  an<l  i-ontintie  to  XXVI.  Dorao-tateral  papillre  on  tA 
are  nearly  a*  constant  but  much  Hiiiullcr  u.<>  far  Ixu-k  a^*  f>oinit4>  XXVI,  ami  on  many  of  (In-  ty|iii-al 
flomiteB  a  corresponding  but  still  smaller  papilla  owurs  in  a  more  median  position  on  U>,  It  will  be 
noticed  that  in  the  arranfienient  of  the  pai^Hie.  a.<«  in  so'  many  other  characters,  this  spedee  stands 

between  .1.  ini>iuuiuunliittt  atnl  }'l<ftilrl,!ln  nfii,tit'>-rri  ami  jihiilrrn 

In  ttu-  manner  of  suLMlivimon  of  tyiiicul  Homitt-?*  into  umnili  thin  H[)efie.x  i'ltitH.>ly  lollows  the  ty|ie  of 
the  )cvum.  The  first  primary  anoolus  (al)  is  always  much  Binaller  than  a2  or  oSt  •nd  ir<  completely 
aobdivided  into  two  abort  equal  or  nearly  equal  rings  (ft!  and  ft2);  the  prinpiy  neural  aiinulus  (a2)  is 
divided  into  a  larger  anterior  rinn  (hH),  which  bears  the  papilfie  and  metamerir  sensillie  and  a  much 
smuller  p<»'ti'rior  rin^f  (  M  I ;  tin- Ihinl  primary  uiinulif  i i- similar  in  sizf  ami  nioili- nf  ^lll>llivi^^i(ln 
tu  the  second,  and  itM  Un^r  anterior  annulutt  ((A)  bears  the  iMtpilla-,  while  the  imuill  iMia  nalced. 
Somites  VII  to  XXII  are  oompleta^  although  oS  is  already  much  snaller  than  »9  even  on  XXI,  and  on 
XXII  the  furrow  AS/M  ia  not  quite  complete.  On  XXIII  all  Hecondary  furrow--  an-  nearly  al>«cnt  and 
oSiaasmall  !«iinple  ring.  On  XXIV  <il  i.«  barely  .>H'|i«rateil  from  a2;  XXV  uu'l  XXS  1  an-  lypu'ally 
biannulate,  and  m'venil  olwM'urv  annuli  in  the  camial  pe<licle  reitrejicnt  postanal  somites.  The  annula- 
tion  of  the  anterior  incomplete  somites  is  very  clear,  and  shows  that  elabotatioa  baa  pragreaBsd  fartlier 
in  this  species  than  In  A.  ituquianmdata.  flomite  VI  has  al  undivided,  V  is  triinnolkte  with  a2  some- 
what  i  iilar),'!"!,  I\'  i<  biannulate  with  the  furmw  al/a2  indicated,  III  isabnwd.  practlddljr andivided 
annulua,  ami  II  an«l  I  arc  i^inijilc  an>l  umliviileil.  figsi.  1  and  2.) 

A  few  features  of  the  internal  anatomy  may  \te  note<l.  The  prolM>ciN  i»  ^lender  and,  ss  retracted 
in  this  specimen,  reaches  from  XI  to  VIII.  The  nalivary  glands  in-  of  the  diffu!>e  type  and  open  into 
the  oesophaifiMi  in  X  or  XI;  they  are  greatly  <leveloi)ed  and  densely  {Mu  ked  by  the  nides  of  the  alimen- 
tary canal  &*  far  forwanla«  the  anterior  jwrt  of  ?oiiiiti.-  Kxactly  !<imilar  ^land^  are  develofKtl 
in  large  numben  along  the  sides  of  the  body  to  somite  XXIV,  bat  it  is  impossible  to  determine 
definitely  in  the  entire  leeeh  to  what  extent  these  are  salivary  or  clitellar  and  cutaneoos  gfauids.  There 
are  seven  pairs  of  well-develnped  branctunl  jpistric  ceca  ari^<iIll^  in  •^imitf"'  XIII  ti.  XIX,  incluflive, 
arranged  ae  in  i'Lirnlnidltt,  though  not  m  large  and  completely  l>raii(lii'<l  a."  in  the  broa>l  Hat  npecies  of  that 
genus.  The  first  |i«ir  have  xlender  anterior  lobes  which  rea.  h  i  irward  by  the  sides  of  the  r»'pnHinctive 
organs  to  the  anterior  end  of  XII;  the  seventh  pair  reach  bacliwanl  beside  the  intestine  to  XXill, 
with  five  latend  lobes  in  somites  XIX  to  XXIII.  The  narrow  and  posteriorly  somewliat  tortuous 
intnstine  bean  the  usual  four  pair>i  <>f  r;ica  criiwile.l  into  lliree  Miinitc!'  I  XX  to  XXII  I.  .Vltliouuli  iMti- 
iormlng  to  the  general  ty])e  uf  the  reprutluciive  oixano  of  I'ldcotMitUa,  tlie  male  afferent  ducts  are  more 
ekmgnted  and  nlender  than  in  moat  spedea  and  reach  to  a  aperm  aaeattuated  on  the  boundary  between 
XII  and  XIII,  heinc  thus  lent*  compact  and  more  open  in  arrangement  than  in  most  siiecier;  of  Plaroh- 
diUa,  The  greater  part  uf  the  ^inun  system  wa.''  worlcovl  nut  and  foumi  to  conform  in  niont  reHfieel^  to 
what  la  found  in  theUloemphonidie  generally,  one  ini|>ortant  i'hanictcri»>tic  Ikmiik  that  the  8ubniar}ri- 
nal  circular  sinus  of  the  posterior  sucker  i«  connected  witli  the  axial  sinus  beliiod  the  anus  by  15  or 
16  ndiating  caaala.  The  type  apedmen  (no.  98SB,  l\  8.  NaUonal  Huaenm)  is  from  atatkm  SMo,  Long 
Point,  Osnada,  August  18, 1889,  and  waa  taken  with /^  jMnuMco  from  a  snapping  Tbeeoloie 
•re  loat  in  aloohd. 
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BERFOBDELUDiE. 

Erpobdella  punctata  (Leidy). 

Abaiulaiit  throii^^hoiit  the  lake  region.    (I'l.  xxxii,  fig.  1.) 
(5<i)  South  Bans  It^laml,  Ohio,  jMiml  near  liatrhery,  July  rt,  1H99. 
(7(1,  8<i,  9a)  South  Bam  laUnd,  Ubio.  Lenuiu  I'oiul,  July  6^  ISW. 
(XVt  \  South  Bam  Island,  Ohio,  Eut  Swamp,  July  10,  IfflO. 
(4:{)  South  Rju-is  Islan.l.  Ohio.  Auinist  17,  ISiW;  xhore. 
(45)  Fut-in  Uay  I.<<lan<l.  Ohio,  S<|uaw  Bay,  August  Id,  1898. 
(97)  Put-ia  Bay.  Ohio,  Augiutt  12,  ISK;  nnder  racka. 

(800,  Mb)  North  Bam  Island,  Ohio,  Rwamp,  Aai^Ht  22,  IflM.  , 
(111a)  M1«1dlf  Bai^  Island.  Ohio,  North  Snanip,  July  24,  1899. 

(115)  S>lllh  lia.-^."  IhIuiwI.  Ohio,  r<vvainp  tlrur  Ka^t  Pohit,  AnRllft  Mt  1809, 

(118)  8outh  tiam  Irtland,  Ohio,  August  22,  IHW. 

(137)  South  Ban  Iiland,  Ohio,  Septomher  10, 1888;  ahore. 

(185)  Piif-in  IViy"  Ohio.  Si-i.temln-r  13,  IS'.IK. 

(lS6n)  N'Mrili  Ha.-st  IMan.l,  Ohio,  »4wa(iip,  July  21,  1899. 

(IttSfl)  North  Ba8^'  .'><wanip.  Ohio,  July  21,  issw. 

(266a)  £rie^  Pk.,  (inveyard  Swamp.  August  14,  1899;  on  atonaa  and  flaga. 
(Sn<t)  Ixmg  Point,  Oamrfa,  Aunirnt  21. 1889. 

(403a)  Lonif  Point,  Cuiia.la,  At)v'n-t  IM,  1S99. 

(43Ba)  Rondesiu  Harbor,  Ontario,  K:uit  .Swaiiii>.  .Vu^st  2H,  1899. 

Dina  farrid*  (Verrill). 
Quite  ma  plentiful     E.  pimctoto,  but  apparently  moat  alntddant  at  the  aagtani  end  of  tlw  lake. 

I  PI.  WXII.  i\)t.  fi.) 

(A-r)  .^)titli  liinv  Inland,  Ohio,  U-miia  Pond,  July  6,  1899. 

(41 )  South  Baas  island,  Ohio,  pond  near  tiatchery,  August  16,  1008. 

(1S4«i>  HandtMky.  Ohio,  Etat  Harbor,  Jaly  28, 1809. 

(UM'f»  Sunducky,  Ohio,  East  narl>or,  .\ugunt  T,  ISftlt 

(2U)<(.  22l)>i  I  KuAt  Har))or,  Ottawa  County,  Ohii>,  near  Lal(eside,  August  4,  iMift^;  on  tlag». 
(2«M^i  )  Krie,  F'a.,  (iraveyard  .Swamp,  Augu.-it  14,  18B0;  frooi  atOMB and  ilagB. 
(271a)  Erie,  Pa.,  north  shore.  Au(nMt  17,  1899. 
(Sl2a)  Erie,  Pa.,  Long  Pond,  Aiigu<<t  15,  1809. 
(:{l7.f)  Krie,  I*a.,  August  16,  1S{«». 

{33341)  Long  Point.  Canada,  near  boat  lauding,  August  18,  1899. 
(342a)  Long  Point,  Canada.  August  16, 18IW. 
(365n)  Long  Point,  Canada.  AuKii8t21, 1898. 

(437a,  438a)  Itondeau  Harbor,  Ontario,  Ea«t  Swamp.  .Xugust  28,  1890. 

Dina  microstoma  Moort'. 

In  striking  i-ontra.<<t  to  tlie  abundant  Dina  Jervida  this  S|^-ie8  Ha:<  found  singly  at  bat  two  stations. 

Eut  HarlMir,  Ottawa  County,  Ohio,  Angoflt  5, 1806;  on  (%ara. 

(88Ba)  Erie,  Pla.,  Gnveyard  Swamp^  August  14, 1809;  on  stones  with  D.  finida. 

II.  OUOOCHiBTA. 

Thu  report  ia  based  upon  oollectionH  made  on  Lake  St  Clair  in  1893,  and  on  the 
upper  end  of  Lake  Michigun  and  the  small  lakes  south  of  the  Sti  ait  of  Mackinaw 

io  18!M  hy  n  pjirty  sent  out  l>y  tli»>  Michipiti  fish  commission,  and  hy  the  biologieal 
survey  of  Im.\h}  Erie  under  tlie  uuspiees  of  the  United  Stttte-s  Fish  Oomiiiis^iuii  in 
1899.  Both  parties  were  under  the  direction  of  Prof.  Jacob  Beighaxd,  by  whom  the 
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iiiatt'riiil  WHS  sont  to  nie  for  dotciniiiiutiiin.  Most  of  tlx-  work  in  1^03  was  done  in 
the  immediate  vicinity  of  New  Ilultimore,  ut  tite  iiurtbeni  extreuiity  of  Lake  St. 
Clair,  and  so  far  wt  relates  to  tlie  ^roup  of  animals  under  oonnideration  by  Prof. 
H.  B.  Ward,  who  fu^ni^*he.s  some  careful  notes  anil  dmuinjjfs  of  sevcnil  spei  ies.  A 
preliminurv  report  on  the  field  openitionn  has  In'en  puhlished  as  liiiUetin  No.  4  of 
the  Michigan  tiiih  commission  (Ltinsiii)/,  181>4),  in  which  will  Ite  found  some  account 
of  the  physical  and  biological  conditions  of  the  r^on.  The  Oligochaeta  were  origi- 
nally sent  to  Dr.  Eisen.  who  tiuide  a  preliminary  examination  suid  brief  report, 
but  has  been  prevented  from  completing  his  studies.  Dr.  iviscn'u  liht,  pul>lished 
in  the  alx>ve-mentioned  bulletin,  is  as  follows,  the  name  included  in  parenthesis  fol- 
lowing each  of  Eiaen^a  determinations  being,  .so  far  as  can  lie  determined,  the  r<»r re- 
sponding name  in  the  j)resei)f  report :  (renus  related  to  ThaiintKifri!  '-'  i  '<i  'ir</niii>j>/iihiM 
eitie»i)\  new  genus  of  IjUinitviculidiv  (  T/unoUrttuM  iuwmtiiHJty^  two  species  of  StyUiria 
(S.  htntMtrin  and  8.  /oatndartiii^  Bohemilla  sp.  (not  found);  Peit^tna  {P.  letdyi); 
Xni-li'i:,:  (no*,  foand),and  ChiH>Kja*ier{C.  dlaphauun  \\w\  ('.  f>i,,,i  i).  Tlie  <-olIertions 
in  Luki'  l''ri<'  were  nuide  chielly  in  tlif  vicinity  of  the  Uiis-^  I>iani!-,  Sainiii-ky.  iiiul 
other  points  ut  the  western  end  of  the  lake,  though  a  few  Oligochietu  were  taken  at 
Eri»,  PkL,  and  at  points  on  the  Canadian  shore. 

As  most  of  the  15  species  included  in  the  two  ^lUections  are  well  known  either 
in  tills  country  or  Kur(»pe.  no  descriptit»ns  of  them  are  ofiven  in  this  paj^n  r.  Iiut  after 
the  name  of  each  there  is  inserted  h  reference  to  one  of  the  la'st  easily  aicce.ssildo 
published  descriptions,  in  nearly  every  case  well  illustrated.  A  key  has  been  added, 
however,  for  the  diserimination  of  the  species,  and  the  characters  {riven  are  suffidank 
in  most  cases  to  -pparntc  thoni  with  considerate  ci-rtainty  from  related  species 
inhabiting  the  same  waters.  A  full  list  of  the  lucaiilies  at  which  eau-h  species  was 
taken  is  given,  the  parenthesized  number  referring  in  each  case  to  the  station,  and 
the  data  that  follow  Inking  trauNcripts  of  the  labels.  Of  the  l.">  sjiecies  enumerated, 
10  belong  to  the  strictly  acpiatic  family  Naidldee  and  probably  repres<'nt  the  majority 
of  tho.se  likely  to  oei-ur  in  this  fauna.  Several  additional  species  of  the  .Koloso- 
matid«  and  limbriculidie  and  many  of  the  Tubi6cidio  are  likely  to  be  met  with  in 
the  waters  of  the  (ireat  Lakes.  \\  liil>'  nv.my  Lumbrlcids  and  Other  earthwonDs  bave 
already  been  recorded  from  the  bordering  states. 

Ktfi  Unpeeka    fJSgodurta  rqiort^  upon. 

a.  Bi/e  Hinall;  ri'|>rM.lur-';<<ii  i-lii<-tty  liy  nieaiif  <t(  nt-rial  a><4<xiiul  loids;  aexiHllj  mstore  individuals 
ran-ly  loiiinl;  ilim^tive  tract  .'^iiii|<le;  jilwHytJ  strictly  aipuitii-. 
b.  Central  nervom  syitem  im[«  rff<  tly  <U  vfi<>]N<l,  intimately  ronnectetl  witli  <'j>iiiiTiiiis  thrmiphtwt; 
internal  metamerism  iacoiuplete  owing  to  the  abaence  of  some  or  all  of  the  diceepimenta. 
(^hMomstlds. ) 

e.  In  addition  to  capillsiy  MtK  the  pn.«tiTi«r  hnri<11i'>  at  least  i'.>nt.nin  Hlteniatinc-linrtor.  strni</ht, 
curved,  or  bifid  Belie;  praatomiaiii  Itromlcr  than  iH-ristoniiuni;  int<>Mniiftiial  oil  <ir<>|>.<i  usually 

with sjellow or|rraen tint  f;„i',«»,m<( f.o- '.nnin,,  (p.  ]m). 

bb.  Central  nen-r>n>^  s\  '^ti-m  complete,  the  brain,  at  least,  quite  diBtinrt  from  the  epidermis:  diesepl- 
mentflconii'l'    !>  Ii  vi'IojxmI;  forked  wtwexclnrively  premitin  ventral  hnndlen.  (Xatdidie.) 
rf.  PrortOBliinii  'ii^linrt  aii'l  Mi«>n- or  los  |iriiiiiiii<  ii1lv  il<  \i  !o].(  <!;  ^.iniitc  III  not  t-nlarL'iHl  and 
the  pharyux  iiiiiall  and  much  shorter  than  the  ii-suplia^ui<;  niiiiitter  oi  Kouiiltti  not  greatly 
reduced;  veotial  selie  normally  prem-nt  on  all  mmites  behind  the  peristomlnm. 
«.  Ptartomlam  produoed  into  a  papillUom  or  teatacnlar  proeeaa. 
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/.  Dopwl  i>vUv  li*vinnin(r  on  w.mile  III,  pMPtljr CMpiUary,  pftltljr  adCUhr  in  eat  li  hiiii.ll.'; 

praebMiiial  imM***"  a  Mh4)rt  |>a|)illa  Xaidium  mi.  (p.  liW). 

jQT.  DoibkI  aetje  be^nnioK  un  Hoiuite  H,  all  capillary  and  tha««e  on  III  K^^'Btly  eloni^atfld; 
except  in  the  firet  twu  liumtles  the  ilonoil  eetie  are  roughened  with  tnlnule  siiini^; 

pnjctoiiiial  piTK-««  a  long,  slender  tentacle  Prittina  Uidyi  (p.  Ifirt). 

Jjff,  Dorsal  setji-  tK-)rinniiik'  <>ii  VI,  cxclufivcly  capillary  ami  Mii'K»tli,  ami  tln»w  on  111  nut 
materially  longer  than  the  others;  proetomium  without  lateral  lobes  and  tapering 

regalariy  into  the  slender  elooRated  tentacle  StyUma  fbttularit  (p.  167). 

jflJJT,  Like  v.  /<^«Jr>l^lr(>,  fxi-i'iit  that  ttif  pr' i-toiniiiin  it*  provkle«l  with  a  jiair  of  loh«'i<,  fniiii 
the  cleft  betMeen  which  the  tfiitaculur  proU^cis  arii*e8. . . .^ifjr^riu  lacuttrit  (p.  Itii). 
«r.  Proetomium  rounded,  without  any  produced  procew. 

f.  Dorsal  setw  bundle*  prevent  on  all  aomitea  except  the  flnt  five. 
k.  Donal  wtn  exdoaiTtfy  eapilUny,  thoM  on  VI  orach  longer  than  the  othera: 


{ntagumenlal  aem*  paiiilba  ol  laige  alia  and  metanieric;  no  i'X|mn'h-<l  t^uxhil 

plate  gracilu  (p.  107). 

M.  In  a<lilitiou  to  the  i-apillary  sets  dorsal  hiuKllt-H  coniaiti  ^ uk-  tliat  arecorvedand 
bifid  or  aimply  ad«alar«  thoae  on  V'l-  not  longer  than  the  others;  no  expanded 

caudal  plate  NaU  elinyiiit  (]:  UW). 

kkht  Donal  IxuiiIlfM  i'<>iii(iu-<'(I  <ii  hnth  acicular  ami  lapillury  t^i-v.i'  tint  ojM'i  ia1'\ 


elongated  un  VI;  the  cauiUtI  oomite  broadly  expanded  into  a  plate  bearing 

marital  eilialed  branchial  praeeaaea..  Dm  timoaa  (p.  167). 

°  fff,  Doml  tetie  totally  alMient  from  all  segments, 

i.  Ponn  eloHKatiNl  aK  in  S'ttu,  the  pni.slontium  well  develo|)ed;  only  2  or  3  wta'  in  the 

ventral  hiindlei*  fifhmtirdnelUi  filifonni*  16S). 

dd.  Proetomium  rudimentary  and  not  distinct  from  peristomiom;  somite  111  much  enlajued  for 
the  accommodation  of  the  laife  pharynx,  which  eqtula  or  exeeedt  the  ceaophagof  in 
lcii|.'th:  niiiiiIxT  nf  siunitc-  .xfiiall,  about  fi>r  t)i*>  Hiii;;I('  znniil;  ventnd  SOtie  totally  want- 
ing from  Biiniiteji  III  to  V  and  dorsal  seta.'  absent  from  all  )>uniite4>. 

j.  Length  of  lIvlQg  animal  10  to  1ft  mm.;  the  oesophague  short  but  distinct;  habit 

free  living  cUa^unttiMtr  d«apAaiN»  (pw  168). 

Length  of  living  animal  2  to  4  mm. :  the  onM^phaKti!'  very  short  and  indistinct; 

iHdiilly  |iarn-iti<-  mi  ualer  nnailn  '  . '...■>. :  \i.  KI6). 

aa.  Size  mrMlerute  or  large;  ri-priHlnciimi  nonnatly  by  the  Nexual  iiicttpHi  alone;  alimentary  canal  oftCO 
eomplit-ated  by  the  <levelopment  of  a  cn>p,  gixzani  or  other  organs;  aquatic,  eemiaqBatie  or 
tanestrial.    (Lombriculidip,  Tubificidte,  Glotwoscolecidie,  and  Lumbricidie. ) 

k.  All  wtie  hfM)ke<I  an<l  bifid  distally,  more  than  2  jier  bundle  in  the  preclitellar 
segnients  at  lea>>t ;  a  single  |iairof  s|iermiducal  fimnels  in  X.  1  pairof  s|i«Ttna- 

ttiecae  in  X;  prostate  ghmds  elongated  jUmnodrtdtM  grueHit  (p.  169). 

kk.  All  setse  hooked  and  slightly  bifid  distally  and  arranged  on  all  somites  in  2  dor* 
sal  and  2  vetjtral  pairs';  2  pairx  nf  sperm  funnels  in  somitef  IX  and  X;  5  |>airs 
of  s|)ermatlRVie  in  XI  to  XV  or  XII  iu  X  VI . .  mninlriltix  iimmjltin:'  \  p.  IHH). 
kkk.  fkfUe  Mniple-|>oint«<l  but  slightly  ornamented,  arrangeil  ii>  pain^  us  in  kk; 
proetomium  rontinuous  with  peristomium;  cUtellum  extending  from  XIV 
to  XXVI;  male  pana  on  XIX;  3  pairs  of  spermatheoe  in  VI,  VII,  and 
VIII;  a  pair  of  laige  glanfla-in  III;  no  muacnlar  gizzard. 

Spnrifauoiiliilu»  fiftui  (p.  17U), 
Utt.  8etie  as  in  kkk,  but  entirely  without  ornamentation;  pntMtomiiim  dovetailed 
into  periatomiom  from  which  it  is  separated  at  the  sides  by  grooves; 
ciitellnm  beginning  on  XX  V.  X  XVI,  XX  VII.  or  XXVIIL  and  ending  on 

XXXIII.  \  X  X  I\',  iir  X  X  X  V ;  ciali- jKires  on  X  V;  2  pain*  s[H'rniathei'a' 
in  IX  and  \;  gizzard  well  developed  UelodrUm  caligittotus  (p.  171 ). 
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iEOLOSOMATIDiC 


VejdovBky. 


Ahw—  InMkraniM  Vc)dotakr,  ByMcm  n.  Votfitidtatl*  dw  OHtiNaWten.  p;  tl.  UN. 

Thn-i'  -!N  (  i:i!iTis  in  tlie  l,akr  St  Clair  colliTtion  agm?  clost'ly  with  this  Eiiropoan  ppcciif  which 
has  been  reconU'il  trom  Illiiiuis  by  VroU-xsor  Smith.  Tlu-y  are,  however,  very  Hiiiall,  varying  from  1 
to  Sum.  in  li>ngth.  Aocurding  to  a  note  fiirniHhttl  by  Frofi^oor  Ward  tiny  wcrt>,  whi>n  alivo,  f>«niii- 
tnnqMUteot  grayiab,  with  apane  frreenlHh  yellow  oil  dropa  They  wen  taken  from  the  wariaoe  of  a  iog 
at  New  Baltimon,  Mich.,  on  August  2,  1893. 


Professor  Wanl'B  autt-e  mention  a  )'|iecie!<  of  Xtiidimn  collect*^  ia  the  bottom  tow  at  variou»  times 
between  Aqguft  H  aixl  25,  lK<t:<,  at  New  lialtimure.  Mich.,  bot  the  q^meiM can  Dotbe  foaad  in  the 
material  fnrniahed  to  me.  The  description  is  as  ioUowa: 

"Len^,  1.785  mm.  to  2.05  mm.;  diameter,  0.2S  to 0.35  mm.;  metamerea,  14  to M.  Saiae  in 4 

rowB;  the  'Iff-al  '-tvi'ininL'  'Hi  th.-  lliiri],  the  ventrnl  nn  the  soinii'l  iiietjuiierc:  the  dOMSl  hair  Itlte,  1 
long,  up  tu  0.544>  tiim.,  ami  3  <>r  4  hhurt,  I  or  rarely  2  of  wtiich  iimy  e>iuiil  half  the  length  of  the  long 
one;  ventral  setft,  5  to  7.  hookc-d  and  very  unequally  bifid  at  thi-  t  ii<l  aiul  <loubly  bent  intemaily. 
.  Head  abruptly  ronndoil  in  the  smaller,  furnished  with  a  email  {wpilliform  proboeeiB  in  the  laigar 
examplee,  with  numerous  nensory  liain*  but  noeye«i.  <£i>i.iphaKui<  short;  int«irtine  betcinnin^;  at  second 
nietainere,  (rrayifh  on  account  of  Ifie  pre>*eiii'c  of  numerous  li^rht  yellowish  oil  droiw  2  in  diam- 
eter,  a  dark  band  acrues  the  anterior  end  of  each  intestinal  sacculation.  No  sexual  oi]{an8  nor  traces 
of  gemmation." 

Sltielfihea  of  2  ventnl  setae  and  of  an  entire  worm  with  email  probosds  aeoompany  tlie  note. 


MWni  Iritt'ri  Sinitl)  Kill!,  tin  Stnlr  LwtM.rntMry  of  Niituml  Hl.«tt>rv.  TOUIT,  Mt,  p.  397. 

This  Kpecicf  in  n-pn-sientetl  in  ln>ih  m  licit  ions  liy  abtjut  25  8pecimen!<  which  ajrree  ilueely  with 
Smith's  damiption,  though  in  all  of  them  the  netje  of  the  (ir^t  2  dorsal  fascicles  lack  the  spines prssent 
on  alt  others,  a  dintinction  not  mentioned  in  tiie  original  description.  In  the  second  bundle  some  of 
them  often  have  a  length  of  5  or  6  times  the  diameter  of  the  body.  The  Ixidding  jcone  occurx  at  XIII 
or  XIV. 

Besides  those  taken  at  New  Ualtiuiore.  Mich.,  un  several  occasions  during  August,  UlLKi,  a  few 
•peeimena  occur  with  other  naids  in  the  material  from  each  of  the  ftollowinit  Lalie  Erie  stationa: 

Ix'tnim  Pond,  South  Baas  Island.  Ohin  ( ISn),  July  7,  IHW;  gwnm]>  ni-ar  tjwt  Bsint,  Sooth  BaSS  lalaild, 
Ohio,  Augusts,  IDM;  Sandui-ky,  Utiiu,  U'ej^t  llarltor  (2U7(i),  Augus^t  »,  18y9. 


IM»  tKngulM.  Vcjdonky,  8y«tMi  u.  Mon>lMiloii1e  d«r  OIUraelMMtCB.    V,  tm. 

All  of  tlie  example?*  of  .Vine  in  lln'  l  ollei  tion  art'  tentatively  and  with  nnich  doubt  referrol  tu  this 
■pecief.  Although  taken  at  a  numlier  of  otatiuns,  but  1  or  2  usually  much  broken  and  distorted 
esamplea  ocrur  In  each  kt,  and  these  dUEsr  considenibly  In  appsanaoe.  Some,  for  example,  have 
conspicuously  piiimented  eyes  and  otherB  poseef*  little  or  no  pigment.  Ward  ha>>  Iain-led  *iinc  of  the 
New  ilallinion>  H]>ei'imenH  .V.  rUntinU  and  Smith  ha-<  rei-orded  tlii><  !<|iecie)4  iu<  ahundant  in  IIIni"i!?. 
Their  identiflc".»tion  Inu-  Ui'n  [K-nnittcd  to  oulwciuh  my  douht;*.  The  dorsal  wl;c  4>f  every  ^]>i'<  iiiien 
examined  i«refully  di&er  in  form  from  those  tignied  by  Vejdovsky  and  othen*.  The  few  budding 
specimens  liave  the  growth  tone  at  XVII  to  XIX  and  the  fully  formed  bod  has  about  21  segftienta. 

No  sexual  in<livitliialH  were  dc't(>i'ti'<l. 

Spwinienff  wen-  takcti  union;:  in  ;i>«K  iutiun  with  Styluriu  lacii)'lni<  at  New  Haltiniure  in  July, 
IJMK),  at  Kuund  Lake  July  10,  IMM,  ami  at  the  followinK  statiooa in  Lake  Erie:  VmsI  IlarlMir,  Aiik'iihI  T), 
ISaS,  in  Chara;  (3»i>t)  .Sjuaw  Bay,  July  12,  1889,  among  bryoaoans;  (38a)  Pol-in  Bay,  Ohio,  July  10, 
law,  bottom  tow;  (207<i)  Handusky,  Ohio.  West  Harbor,  Aoguit  8,  1S89;  (2I2u)  Sandusky,  Ohio, 
Aoguat    1890,  from  Urimtarm  ia  Einst  Harbor. 


NAII)I1).€. 


P  Naidium,  f]>.  Ward. 


FristlBa  leidyi  Smith. 


Vais  elinguis  Muller. 


BIKDDIHSA  AND  OUOOCHiBTA  OP  TBK  OSBAT  LAKB8  BIGION.  167 


Slavina  gracilis  (I^eidy)  Vejtlovsky. 
A'ou  ffraciHt  Ueldf,  Journal  Academjr  u(  Natural  Scieattn  of  Phtla.,  aer.  'i,  vol.  ii.  ISM),  p.  43. 

The  few  examplw  by  which  thh  ipeciei)  it  ntttesented  in  the  collection  are  in  very  poor  condition 

and  imu'h  diBUirtol  an<i  .ili-^  nrcil  hy  llu'  imicniis  tuJH-s  in  which  tlicy  nrc  ciivcIojhnI,  iukI  whifh  have 
b««n  hardent^l  ami  iiiiirh  stininki'ii  by  (lit*  alniliiil.  Thurv-  can  be  iu<  <loul>t  that  tlicy  IjeloiiK  Ui  Leiil y's 
■pedei^  bat  thf  (iixtinrtion  of  tliin  from  .v.  aitftendiailala  (Udelten)  Vejdovsky  is  not  m  clear.  Senfloty 
.  pup) Has  we  well  developed  and  on  each  somite  are  amBgeil  in  a  circle  of  lai^  ones  in  tbe  aetie  aone^ 
■nd  another  of  altematinK  nnaller  ones,  both  provided  with  8en«r>r>-  hairx;  the  antn  is  flnrroandM!  by 
4  or  6  pa|iillir. 

Bin^buro,  Auguitt  liiUS,  1  specimen;  Lalie  St.  Clair,  unlabelt^l  vial,  1  specimen;  and  Round 
Lake,  Jnly  IC,  18M,  2  «pei?iniwis^  with  NaU. 

fi«ro  UaMM  Leidy. 

OmUmmUUr,  AawricMi  MatwalM.  'voL  atv,  tm,  p.  m. 

Tllia  well-known  imid  appt-ars  to  be  abandant  throu^liout  the  entire  rettion  covered  by  these 
eollectioaa.  Tbm  poeition  ol  Uie  bnddlnf;  sone  is  very  variable,  beinte  (ouod  aa  far  forward  aa  XX  in 
■mall,  and  ae  tar  back  as  XXXVIII  in  lar^  individnals,  while  the  total  number  of  erftmenta  varies 

finini  ^f!  to  71)  ill  ^'<-iiiiii:ititit;  «-xaiiipUx. 

New  italtiuiore,  Mich.,  August  IV,  IHM,  abundant  among  algie;  Lake  St.  Clair,  imlabeled  Isottle, 
mnmmai;  Lemna  Amd,  South  Baie  TilaDd,  Ohio  (ISa  and  7An),  July  7-Mi,  1R»9,  plentiful;  swamp 
near  East  Point,  Bh>  bland  (117),  Aiiiitust  27,  1886,  nnmeroun:  S]U]d08ky,  Ohio,  West  Harljor  (207a), 
Sqiedinflina;  Squaw  Bay,  Pot-in  Bay  inland,  Ohio  {'.VSa),  l  sperimen  among  bryoxoans,  July  12,  1809. 

StylsLria  lacustris  (Linmeun)  l^iiniarck. 

Stytaria  I'xru^rif  Vej(|c>v»k>  ,  Sy»ti  tii  u.  Miir|ilj<>tiiKli'  'Ut  Ollgocliairn  p  .^0  l^"!. 

This  also  is-  an  altuudant  hjHi  i(-!<,  luirtii-tilarly  in  tlu'  Lake  St.  (  liiir  n^-iun,  hut  in  l.uke  Erie 
apiH'urs  to  Ik-  ltT<8  plentiful  than  the  next.  .\n)on(;  tlie  materiiil  from  t^tation  17  in  ('arp  Liike  is  one 
•exually  mature  example  with  well-marked  clitellom  and  genital  setse.  Moet  of  the  epecimens,  how- 
ever, bear  bade  in  variotw  stagea  of  development.  Aithoogh  tlie  retemblance  of  onr  epedmena  to 
ilf-rripti'.iis  Iiawd  Mil  Kuro|«'an  i-xaiiiplcf^  if  n-markahly  i-Iom'.  the  vi'ntral  (ict-i- am  I'oiixtantly  moTO 
strongly  luxike^l  than  N't-jdowkyV  ti)iures<  indicate,  and  thi-rt-  an*  other  siif(ht  differemt-M. 

St^faria  Itwuitrit  wae  taken  at  the  followii^  staiionM  in  and  alx>ut  Ijike  8t.  Clair.  Birgeboro, 
Aognst  19, 1893,  about  15  itpeciniens  with  CkKUtgaittr  dittithanua;  New  B«ltiniol«,  August  24, 1893,  with 
other  iiai<li<  «x>minon  among  algie  in  bottom  tow  fProftsieor  Ward  furnishes  some  excellent  drawing;!  of 
BiH-citni'Mf  friiio  thif*  lot);  Fox  l>ak*',  a  larvrc  nninl>er;  alwj  taken  in  thf  Hir_'c  hottoin  h>\\  net  at 
Crooked  i^Ake  (sUtions  3  and  5 ),  Burt  Lake  (U),  Mullet  Lake  (11  and  i:i).  Carp  Lake  (17  and  18),  and 
Bear  Lake  (20).  Lake  Erie  iocalitiee  are  Pnt-in  Bay  (37a  and  28a),  Jnly  10, 1689,  bottom  tow,  plen- 
tiful; ^j^<•t  Harl>or.  Saniltifiky  i  ISL'x  U  Aujniet  4,  1SW>,  sseveral  with  .V.  j'oiwuhriii;  Sandusky ,  ( >hio  (212«), 
AugUKt  H,  IKW,  two  Hpeiinien^;  Hrie,  I'a.,  boat  landing,  Augiu<t  lt(,  18UU,  numerrjui*;  same  date  and 
locality  (31Sa  and  SlQa),  aeveml,  with  a  laige  nnmber  of  S.  /osmloris, 

•tylarla  foaenlaria  Leidy. 

Slflmriafiiimilarit  hMy.  PmeMdingn  Acwi«my  tf  NaiDTil  Scleoeet  of  PbUsdelphk.  vol.  v,  laiH.  p.*  m 

.\lthough  ftudentx  of  the  Oligochwta  have  generally  failed  to  dit>criminate  between  thi!< 
and  S.  laaulri»,ttw  two  are  in  reality  perfectly  distinct  and  are  ca^'ily  Hi-)iMrat<-d,  at*  wuci  done  by  Leidy, 
l>y  the  form  of  the  praotominm  (fig.  3),  which  in  this  epnio'  in  pro|on(.i-d  nic<liully  into  the  base  off 
the  pntlMiHciaand  lacka altogether  th>'  Jari  ral  IoIh-j*  «hirh  arc  >•>>  l  oiifpirunUH  in  .v.  //irxVn.v  Tl  i  lukc 
Erie  material  la  beantlfally  pireserved  and  |M'rniit«  a  detaile^l  study  of  the  j^itet  ina-ns,  which  <  urrcHpuud 
exactly  with  thooe  oocorring  in  the  neigh  Ik >rh(Kxl  of  Philadelphia.  In  tlie  preserved  state  the  brain 
ia  2)  tiinei>  ai^  wide  aa  kmg,  with  a  nearly  straight  anterior  margin  and  a  pair  of  prominent  poste- 
rior lobes  wparated  by  a  deep  median  emargination.   Almost  all  of  the  epecimens  are  in  prooeaa  ol 
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gw.l.  <l|>Jar(oJbiwriain<«,daiwilTtewo<>BtwtoiwTTO 
of  pnMMmlnin.  bnUn,  «tc. 


•tolunisatioti,  an<l  ttit;  liu<l<ling  miie  i«  itituati'^l  with  n  innrkuhlc  conftaiu  v  ut  XXXIV.    No  m'xtially 
I  ezamplM  men  found,  bat  the  luge  bmlM  of  Kiine  fmrn  Lake  St.  Clair  appear  to  be  nearing  that 

oondiUon,  ftod  at  leavt  one  has  genital  aetae  diatinctly 
developed  on  V. 

This  H(>ecit«  woe  taki-ii  at  Ni  «  Baltiinon'  "U  Allgnat 
8,  l(i93,  atnonx  weetln,  at  Kniiiiil  l^ke  July  Mi,  1894,  on 
the  bottoiu,  Burt  Lake  (0),  Mulli-i  Ijtke  (13),  and  at  an 
unknown  station  in  Lake  Bt.  Clair.  It  oocnirretl  at  San* 
dtuky  on  Aoguat 4, 1889,  and  very  abundantly  at  tb«  boat 
)aadiiiKatEri«,Fa.,with&lBeiii«ntoiiAqga8tl8t  1880. 

MttifdMllft  JUiDDinBis  (Sdunarda)  MicJiaalawi  ?. 

Mmanforda  JHiformU,  Beddaid.  BiBcbnlM  der  Hanbargrr  Haaei> 

h«<.'ti<«lwl»'ti  Swmmclrelf*?,  NaWliiw,  p.  5.  1H96. 

The  most  important  result  yiel«ied  by  thiaooUection 
of  Ol^oehieta  ia  the  addition  of  SchmarditdXa  to  tlio 

North  Ainericaii  fauna.    Whcthrr  nr  n>>t  the  fi-w  itn- 
perfeit  !"peciinena  represent  a  new  fiKH'iis'  ic  uuivrtain, 
I  V  -      ^  ■      y  Mid  thouiih  it  Heetna  pnobahle  that  thin  will  eventually 

f^^"*"'  \(  1  J  prow  to  be  the  am  oar  knowledge  of  both  the  type 

^  *  V— — — ^  and  this  specini  is  so  very  inoomplete  that  a  definite 

opinion  ran  tint  }»■  vi-ntnri'<l,  and  it  pi'eniH  lH',-t  fur  tin- 
prewenf  to  rwunl  the  HiMTiiiieiw  with  this  explanation 
under  the  alwve  name.    .V.  filifurinit,  the  ty|M?  and  only 
known  species,  has  been  fbuad  only  in  Ecuador  and  Chile,  and  was  described  fay  Schmairda  and  later 
by  Be*ldard. 

The  H  Kpeciment"  in  this  i-ollei-tion,  which  have  ncittn-r  IhhIh  nor  M-xual  oruiin.-i,  were  all  taken 
among  Chara  stems  dredged  at  New  Baltimore  on  August  20,  1893.   They  vary  from  5.3  mut.  to 
8.S  mm.  in  length  and  have  from  48  to  AS  asgmenla.  The  proatomhnn  Is  prominent 
and  IOIlllde<);  the  anterior  2  or  3  w>niite»<  soniewliat  eiilarjreil.    I>or«al  fi-t.'-  are 
totally  absent,  thu  ventral  on  all  auuiilex  cuuttidenilily  enlar>!i-d,  their  K-OKtli  iijuul- 
ing  twu-thinls  or  more  of  the  iKxiy  dnmeter  (tiK-        In  the  laigeet  apecimen 
many  of  the  faaciclea  of  the  middle  reB^on  eootain  3  aetw,  the  majority  having  but 
t,  wMIe  in  the  amaller  ones  very  few  have  S.  All  a»  atrongly  /ehaped,  with  a 
small  htit  di.>itinct  no<luhisi  n  little  lievond  ttio  middle,  the  tip  strnngly  hooketl  and 
hitid,  with  the  2  prunp«  ntron^tly  divergent,  of  equal  length,  and  the  tenninal  one 
half  aa  thick  an  the  aeceKHury.    On  the  tlrxt  3  or  4  eomites  the  setie  are  more 
der,  though,  owiqg  to  the  variability  of  the  latter,  this  may  iuve  little  aignifii 
The  ventral  Up  of  the  anus  la  slightly  longer  than  the  dormi,  and  beam  a  pair  of 

■mall  papilbt.  Notwitlu«tandin);  the  aim-net'  <<f  tin-  din>al  ^'t-t,>  X  /  ,'„,.,  ih 
dearty  notdoeely  related  to  ChitlogutteT.  So  far  aa  it  can  be  made  out  the  alimen- 
tary camU  ia  much  like  that  of  .Vou.  The  bnin  seems  to  approadi  the  form  of 
Dm  Umom,  but  is  narrower.  Scbmarda  flguiea  a  worm  of  15  aegments^  and  shows 
S  aeia  per  (aacicle,  while  Beddard  states  that  there  are  but  2.  Nothing  whatever 
it  known  of  the  genital  oigana. 

dtotflMmiM  (Gruttbulsen)  Oentod. 
I V.  Hotpholosle  der  OII|iMlnet«ii,  pu  0.  int. 

I'-  Miirii  il  annelid  in  ii  .»tule  of  active  f<irination  are  foinid  in  Imlh 
the  Lake  >St.  Clair  and  Lake  Krie  collections.  Lake  .St.  Clair,  .Atiguxt  11'  and  22,  IHWi,  bottom,  among 
alge,  several;  Round  Lake,  July  16, 18»4,  several:  Lake  Krie  (38a)  July  7,  1899,  many;  Baat  Harbor, 
Sundudty,  Ohio  {ma),  Aognst  4,  1890.  2  apedmeoa;  fiandnaky,  Ohio.  Auguat  4,  1888  (21Sa),  I 
epecimen. 


Flo.  4.-A;Aaiafda«a> 
JBiformh,  a  taaeiele 
U  thne  MiM  (ram 
middle  of  body. 
X  SD. 


Many  «|>e<iinenH  of  thi- 
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Ohatogaator  linuusi  v.  Ber, 

Ckirt09<"<rr  llmniri.  \V)lr<ix.  AmerlcMi  Natunltat.  vol.  xxxv.  lUt,  p.  W. 

The*  AiiH>ricaii  «>xani|>lt«  of  this  Hperiee  differ  from  the  Enropean  in  a  nuDiber  of  minor  pdnto 
which  will  i»ro>)ably  require  their  evt-ntiial  i>e|MirHtii)ii.  fviine  of  thet^e  <lifferenceH  have  Ih-i-ii  alluded 
to  io  Min  Wilooz'a  exoeltent  deecription  of  the  Bitccies.  It  is  oonimoo  about  Philadelphia  and  wa« 
mil  known  to  Dr.  Leidy,  bjr  whom  mme  ezmHent  mannacript  dmwin^i  ware  left,  and  baa  been 
ncorded  by  I'mfcsi^.r  Smith  from  IllimiiiJ 

Many,  Ixth  nf  punu^itic  hikI  tree-livin);  iniiiviiiiiulH,  art'  incliultil  in  this  rdlU'i  tinn  fn>ni  tiie  fallow- 
ing t<tati(  ins:  Nt'w  R«ltiinore,  Mich.,  Augtwt  14,  1K113,  m-vcrat  from  .liimitntn  inu'Mi;  Charlevoix,  Mifli., 
August  6,  1894,  from  lAmmta  ttagnalit,  many;  Middle  Baas  laland,  Ohio,  North  Swamps  July  21, 1889, 
(105a),  a  laii^  namber. 

LUMBRICUUDj£. 

Thinodrilua  inconatana  Smith. 

IMiMMhi*  «ieiiM(aa«8Bltta.  BnllvltB  minota  Mile  Utomtoiy  «t  Matnnl  HMoir,  toI.  it.  IW,  p.  Wt 

III  iLiM>t  reapects  tlii-M-  s|>e(-iiiifii!<  uvretf  exactly  with  SniithV  ilc^^icriptidn,  bat  ono  Oxample  sec- 
tiunol  luu  both  anterior  and  poeterior  sfienn  race,  the  former  IteginniuK  at  the  eeptam  VIII;1X  and 
reaching  to  VII,  the  latter  bei^nntng  at  X/XI  and  extending  to  XIV.  The  paired  male  oriflcea  are  la 
X  and  there  appears  to  be  a  email  everaible  fienit,  though  it  is  retracted  in  all  8|>ecimeiM.  F!v«  pain 
of  very  Rniall  spermatheoe  occur  in  XII  to  XVI.   None  of  the  examples  i*  mafure. 

About  a  dozen  of  tlie  larttes-t  examples  are  contained  in  an  unlabelf>l  vinl  Iwlonvfing  to  the  T>Ake 
St  Clair  collection,  and  a  few  fragments  each  occnr  in  vials  labeled  ( I'M)  South  Bass  Island,  Ohio, 
near  Ent  Point,  Scirtamber  10, 1886,  and  (S2a)  Eaat  Bwantp,  Sooth  Bhs  Iriand»  Ohio,  July  10^  1800. 

IL  nil- K  !!).€. 

Liimnodrilus  gracilis  hji.  nov. 

Form  very  alender  and  elongated,  the  length  reaching  75  mm. ;  clitellom  on  XI  and  XII,  but  only 
vafy  aliiihtly  developed  and  none  of  the  examplea  with  enhu^ed  fsnital  region;  number  of  aomitai, 

140  to  175;  [in>-<tomiiiin  llattened,  nindenitely  long. 

iSetie  anterior  to  X,  4  or  5,  .xonietitneH  3  or  (5  j>er  bundle;  |K»sterior  to  clitflluui  usually  2,OOCMioia- 

ally  3,  and  in  the  iiosU'rior  fourth  of  the  ImhIv  only  1,  in  each  bmxlle.  ( )n  X  thedonal  baadletuoally 
ooDtaias  3,  tha  veatiml  2  eetie,  and  the  ghmda  which  an  aaaociated  with 
the  Betas  bnndtes  of  all  anterior  somites  at«  on  this  one  bettcv  developed 

than  i-lsewluTf.  On  XI  ventral  (^ctif  arc  iivimlly  al-rtit  alt^  ij:ctl.tT,  tlieir 
place  lieiiig  uectipitHl  by  the  mule  genital  uritiie.-',  \\  Inli'  the  dnr^^il  bundle 
is  composed  of  2  or  3  setae.  Alleetie  are  hooked  and  >>ilidand  have  tha 
form  Hbown  in  flgora  5.  Those  on  the  genital  and  pooterior  somites  hava 
the  same  »\Mp(-  as  the  others,  bnt  the  latter  are  immewhat  nnaller. 

None  of  the  i-iieriineiii*  nt-arly  mature,  but  1 1 1>"  reproductive  organs 
are  sufficiently  well  developed  to  indicate  their  clianicteri»tic  features 
(flg.  6).  8permatlwe»,  1  fiSt  in  X,  of  Mrly  laiffe  siie,  laarhtng  vertl- 

oally  nearly  to  (be  <lon»al  wall  of  the  hixW.  They  are  of  fimpli- t-lavale 
form  and,  aitliongb  the  upper  end  in  confii4lerably  inflate<l  ami  ha.-  mm  li 
thinner  walls  than  the  lower  half,  there  w  no  clear  distinction  liet ween  duct 
and  pooch.  The  external  opening  ia  in  line  with  the  ventral  setw,  is  km  ~  i.imHmirUus  gnrau. » 
simple  and  withont  ghmda  or  other  sperhd  feataras.  The  spermatheoe 
arc  fillcil  with  elongated  f<iH>rmalophi ircH  having  clear  i  cnters.  Testi'C, 

1  pair,  attached  on  each  t\i\v  near  the  jiMhtcrior  Imim-  of  the  «'ptum  IX  X,  long,  jilender,  ricing  freely 
into  the  dorsal  part  of  the  Ixnly  cavity  ami  reaching  backward  to  the  .'in  rtnathei-:)'.  Male  efferent 
organs  are  not  fully  developed.  Their  deeply  funnel«fonn  «Blamie  ends  are  in  X,  with  the  month 
opening  directly  doiaad.  lha  TBI  defcnoa  parfontaa  the  aeptoMi  X/XI  In  Una  with  the  ventral  ael» 
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dOM  to  thi-  Ixiily  flfHir,  fornix  in  XI  «  Hiiinuiifi  Iik>,>  or  twn  leailini;  clorciul  by  the  fUh'  of  the  intestine 
■nd  rapantla  into  a  fuailvnu  receptoviiluu,  the  anteriur  end  of  which  bears  a  pntiuinent  prcwUte 
gland  OMMlly  drawn  ont  into  two  elender  lobea.  A  short  dnetua  leada  to  the  atrium  which  is 
i-yliinlrii  al  and  about  thn-v  tlint-s  as  lonv' its  thick,  Krnin  ttir  v«'MtraI  btxly  wall  tlie  atrium  risHss  to 
thcHidv  of  the  inte^iine.  I'eiiiH  "heulb  Hini|ilf,  Hiii<>oth,  ami  chitinoiis;  the  pviiia  in  retracted  coadi- 
tioD  apparently  utH.nt  •'iorCtlnies  it.*  <liaineter  and  of  uniform  tbickneaa.  Fund  axtamal  ponaia 
line  with  apenuath«cal  imrea  and  «uuiU«r  than  the  jr. 

The  apptnni  X  'XI  is  prodaced  caudal  through  XI  aa  a  siniele  median  (or  perhaps  a  |iair  <»f  clo«?ly 
ai>i>ri)xiriiiitf<i  I ,  s|><>rni  siic  liavin^r  the  fiirin  of  a  narrow  tuln',  intu  wliirli  tb»>  lateral  viiscular  arrhcs 
of  X  enter.  The  Beptum  XI/Xll  is*  similarly  piuhed  buck  into  a  certainly  iui)NiinHl  tulmlur  oviwe,  into 
which  both  the  tperm  aac  and  the  vaacnlar  archea  enter,  the  latter  much  looficd  and  folded.  In  tin- 
•=]«■!  itiirtis  !<<  ctii>ne<l  the  combine*!  sjierni  and  ova  sacn  reach  only  to  the  porterior  end  of  XII,  and 
\s  bile  the  former  is  cn>wde<l  with  sjH-rnialozoa  the  latter  contains  no  ova.  Similarly  to  the  Iwlei!,  the 
ovaries  are  atl»clu*<l  to  the  |K»stcriiir  fai-e  of  wjituni  X  XI  just  latcnul  of  the  |H<int  of  iwissa^c  of  the 
vaa  deferens.  They  are  mudi  longer  than  the  te«te»  and  loop  avnnM  the  upper  part,  of  the  tiody  cavity 
Beveral  timea  The  intnior  of  the  egff  atrinoa  ia  agraonlar  maai  with  little  or  no  tiaoe  of  cell  bomd- 
arics  or  nuclei  an>l  Hpiieais  to  be  fdnij<'<l  "f  diitintegrated  ova.  Wbetberoraot  tlteae  egg  atriogi  are 
entirely  frei'  front  the  ovaries  is  onoertain. 


Brain  alM>ut  a.-  broad  lon^;,  with  thick  maswe  of  ganglion  oellK  ami  very  hIihIIow  anterior  and 
posterior  emaiginationa.  Vascular  arcliee  of  the  flrst  seven  aomitea  very  long,  branched,  aitd  complexly 
folded,  forming  a  eonapicooas  system  of  integumental  veasels.  Large  hearts  in  VTII  and  IX. 
Cblnr<«v'M;:iir  i<  I1h  bt-jjin  in  VIII. 

ThiH  s|jecieij  waa  fotind  at  several  ttatiotis  i4:il(i,  4.'t2i(,  477<()  among  ree«li«  atx>ut  the  vhore  of 
Bmideau  liarlxtr,  Ontario,  daring  the  latter  i»art  of  August,  ^sw,  and  at  Norwood,  Mich.,  was 
dredged  in  13  fathoms  on  August  8, 11194.  The  former  ia  the  type  locality,  and  the  type  apedmea  is 
na  5827,  U.  S.  National  Miuenm. 

GLOSSOSCOLECIDiC 

Bpargamophilua  aiani  Smith. 

Spm^amopMlMebtnt  Bnlth.  BoUethi  IlUnob  BUte  LabonUry  of  Natutal  Uialerjr,  vei.  vr,  1896,  |».  14B. 

Thlit  sin-cio- wiis  fiiun'l  ;it  Lake  St.  CJlair  Vn^Mist.  I'<M4,  '2  small  si>tTiincn>  ti'.k.  n  ..ii  tb.'  Iiotiom 
with  the  Bir>:e  net;  bank  of  Round  l4lke,  Cbarievuix,  Mich.,  July  M,  WM,  two  unumture  spcciuiens; 
High  Ldand  Harbor,  Beftver  lalanda,  Michigan,  tnwied  in  Chan,  1  Luge  example;  Sqnaw  Bay,  Put  io 
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Hay,  Oiiiu,  Aii);u!^t  12,  IS'IK  (t!7),  iiii<lt^r  a  n>ck,  1  8inall  .»p«ciiiieii;  I/<n^  Point,  Lake*  Erie,  Oaoada, 
Au^t23,  1899  (;i82),  twu  very  sinall  Biwcimens  referml  doiilitrnliy  tu  this  spedM  upon  tiM  biato of 
aetie  duncten;  Kondeui  Harbor,  Ontario  (418a),  August  80,  Ut99, 1  specuaML 


B«lod«il«s  ealigiiMMiw  (SuTigny)  MidudaMi. 

AMrflWealtotaMiM,  lUeliMlien.  DMTtemlcli,  OltfocbMUi.  i>.  i900. 

Nine  specimens  of  tlm  apecies  were  taken  near  Port  Clinton,  Ohio,  on  the  tiank  of  th«  Portage 
Blfvr  on  Aogust  12,  180S.  The  clltellam  begins  on  XXVI;  on  one  specimen  un  XXV.  In  all  other 
respects  they  are  DonnaL 


LUMBRICIDiC 


EXn^ANATION  OF  PLATE. 


Theflgurvflon  this  plat^  were  dmwn  and  i-olonil  from  living  exatiipliK  taken  at  Put-In  Bayilurifig 
the  mrvey  of  L«k«  Krie.  The  tlgum  «re  nuinlx>rt><l  from  left  t^i  ri|;hi:  1  to  8  above,  4  to  6  below. 

Fig.  1.  ErpiMtUti  ffunrlatn  t\jpU]y)  Woore.  A  youn^  oxainjile.  The  pink  onlor  on  the  marfin  Is 
dnstoa  wavo  of  1»1<m>i1  p;i>-;i]u'  ilinmnh  the  lateral  veaBt^l.    X  i- 

Fig.  2.  Glomiphoitut  Mtujnudt  (LinDieua)  filanchard.  A  nearly  full-grown  exauiplf.  The  iiui-hal 
ghnd  to  Hwody  evident  in  the  flgnie,  and  the  elomadi  and  inteatine  (containing  little  or  no  blood) 
are  pale  yelloir.   X  8. 

Fig.  3.  PlarohddbM  pkin  (%*'errill)  Hoore.  A  xtnM  atui  lutli-  t<|i«rinu-n,  with  the  hntni-hed  (pwtric 
oeoa  very  distinct,    x  4. 

Fig.  4.  Glimiphmia  nmttl€uiala  (Linoteue)  Jobnatoa.  A  small  and  lightly  pigmented  example, 
with  the  dark  paramedian  lines  very  little  developed.   X  10> 

Fig.  !^.  (ilitxniphoul'i  fimcii  ('ai<tle.  A  full-gnnm  example  of  the  lined  variety,  with  the  ataaach 
and  inti'-Mtint'  partially  tillitl  with  hIcHMl.    X  15. 

FiK-  *'  hiiKi  ir-rridn  1  Verrili )  Monrv.  \  ni'arly  iull  Krnwii  imlf  .-ii'i  iiiii-n,  with  thn-e  (aairs  of  eyea 
and  an  additkmai  one  on  the  right  aide.  The  rwl  color  ia  due  to  the  blood,  neon  through  the  traoa* 
pannt  tianaa.  Fully  extended.   X  S. 
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THE  FISHES  OP  SAMOA. 


DESCRIPTION  OF  THE  SPECIES  FOUND  IN  THE  ARCHIPELAGO,  WITH  A  PROVISIONAL 

CHECK-LIST  OF  THE  FISHES  OF  OCEANIA. 


Viy  DAVID  8TAKR  JORDAN  and  AL\1N  8BALB. 


INTRODUCTION. 

Tlie  isludsof  SiiiKNi.  known  also  us  the  Navigator  Island^^  or  S«-hitf«>r  Insel,  lie 
in  the  South  Piacific  Ocean  in  latitu<l<'  14  south  and  long'itude  17"J  west.  Thoy  arc 
volfanic  in  chanu-ter,  eacii  of  the  Iurgi>r  ones  risint;  in  a  liigh  ridgf,  with  extinet 
oraterB,  now  very  heavily  wooded.  The  almost  eoiwtant  nuns  tend  to  make  these 
forests  vt'i  v  (li  iiso,  fi'cilinif  swift,  clour  st rciiins.  wliirh  carry  a  liir^'c  volume  uf  water 
considcrintr  Uic  slight  Icnjrth  of  their  coursieH.  Eavh  island  in  surruumlcd  b^'  a  bruad 
coral  reef,  tin;  outer  parts  bare  at  low  tide,  with  a  narrow.  «liallow  channel  between 
the  inner  part  and  the  shore.  Tbi»  reef  is  interrupted  in  certain  n-irionSf  known  as 
(he  "  ir(tii-t)oui)(l "  i-oim).  w  lii'ic  till'  lava  rock-  rm-c  abruptly  1u'<i<le  dcp  water.  It 
la  ulsu  interrupted  at  tiie  mouthy  of  certain  streams,  which  by  their  fresh  waters  kill 
the  coral  and  make  a  channel  through  the  reef. 

Of  tliese  island.-;!  the  wcsternniost,  Savaii.  about  l.'i  miles  lonj;  liy  :w  miles  broad, 
is  the  lar<.'»"-.t  ami  the  nio-^t  reecut  jri'olo<;ieally.  I  polu.  4i'  miles  by  miles,  is  near 
it  in  size  and  position.  On  the  north  side  of  the  latter  i^lantl  is  the  broad  V-shuixid 
Bay  of  Apia,  which  can  scarcely  be  called  a  harbor,  ax  it  in  filled  up  by  the  reef  with 
the  except  inn  of  udecpand  tortuous  channel  np|>o-.ite  the  mouth  of  tlie  livcr  VaiAigano, 
a  consideralde  stream,  pei-liap-  iIm'  I;iv<_'e-t  on  the  i-^iiinds.  I'polu  and  Savaii  are  now 
under  tht^  German  flag,  v\iih  the  eapilul  at  .\pia.  On  the  west  .side  of  the  Ikiy  uf 
Apia  in  the  loni^r,  narrow  peninmiU  of  coral  sand,  known  as  Mulinu'u,  the  residence 
of  Mataafa.  -  liief  of  Samoa,  and  the  former  resi<lence  of  the  kin<.'s  of  the  Islanda. 
To  the  west  of  Mulinu'u  is  the  .shallow  Hay  of  Vaitele,  and  to  the  eastward  of  Apia 
ia  the  larger  Bay  of  Vailele.  Into  Vuitele  Bay  Hows  (lusegasc  River.  Into  the  Bay 
of  Apia  flowH  tho  Vailema  stream  and  the  Vatsigano  River,  while  to  the  eastward 
Vaiva>i  Hi\er  nni>  into  the  Bay  <if  Vailele. 

The  ue.\t  island  in  nizv  and  impoi*tancc  i.s  Tutuila,  niilea  long  by  aliout  4  mileii 
broad,  which  lies  about  a  deep  crater,  with  tho  two  high  [xsaks  of  Matabas  and  Peoa 
adjoining'  it.  The  eiater  ha->  a  narrow  opetiitii;  at  one  side  and  forma  the  landlocked 
liarltor  of  l*ai.'o  Pat'o.  the  best  iti  I'ol yiiesju.  iilmut  -j.',  mile.;  lonj.'  an<l  I  mih'  \viili>, 
with  everywhere  a  brtnid  rim  of  coral  reef.  There  is  a  small  wli-eam  near  tl»e  head 
of  the  harhorf  and  there  arc  si)rings  along  the  side.  * 
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BULLKTIK  or  THK  BURKAU  OF  FISHERIK8. 


The  oldetit  island  is  Manua,  Mttll  farther  to  Uie  eastward,  nearly  circular,  and 
about  10  miks  acroBs,  and  there  are  abo  about  six  smaller  uleto,  none  of  which  was 
examined  by  us.  The  islands  of  Tutuila  and  Manna  are  now  noder  the  1kg  of  the 

United  States. 

In  the  summer  of  investigation  of  the  tinh  and  liiiberies  of  thi«.  arciiipelago 
was  msde  under  the  auspices  of  the  U.  S.  Bureau  of  Fisheries.*  The  woric  was 

conducted  chiefly  from  Apia  and  l*ago  Pago;  and  during  the  compamtively  short 
time  devoted  to  it,  rich  collections,  numerous  an  to  s{x>ri(>H  aod  individuals,  were 
obtained,  and  nmny  species  new  to  science  were  di;<covered. 

The  coral  reols  of  the  ifoutb  Seas  litetall  j  swam  with  fishes.  The  lai^r  spedes 
live  in  the  fleopor  cliannel'^,  pussinf;  id  and  out  with  a  display  of  l)rilliant  colors. 
The  smaller -spc'cici,  as  Pomacentrida',  Blcnniida>,  Chwtodontidffi,  Uve  on  the  Hurface 
of  the  reefn  and  are  segregated  in  pools  as  the  tides  recede.  Many  of  these  reef 
fishes  show  marked  protective  coloring,  liaving  the  hues  and  marlcings  of  the  reef 
it'^elf.  Still  <>tli(>r>  -liow  what  may  be  tcrtiMvl  (li-fiurit  <*uloring,  their  hues  of  blue, 
scarlet,  yellow,  and  green  being  in  vivid  contrast  to  the  rocks  about  them.  Nowhere 
are  these  reef  fishes  more  brilliant  than  in  Polynesia.  It  is  not  easy  to  explain  the 
reason  for  these  vivid  hues,  nor  for  the  eln)>  miUi  uiiil  strikinjr  niarUings  which 
accom[>uny  thctn.  It  is  clear  that  protective  colmution  is  tieciliess.  for  these  species 
arc  exceedingly  active  and  when  distur>)ed  move  through  the  water  like  animated 
lightning;  but  why  such  a  riot  of  color  should  exist  is  not  evident.  There  is  appar- 
ently no  advertising  end  to  be  served,  and  the  idea  tliut  recotrniiion  has  a  high  value 
to  tlio  s|M'cies  has  never  been  recoi\>  >i  with  favor  by  naturalists.  In  the  re<'or<l  of 
the  voyage  of  C'aptuin  Cook  is  the  following  accouut  of  the  tishes  of  the  atoll  called 
Falmerston  Island: 

At  one  part  of  the  n-ef  which  )>oiuid8  the  lake  within,  almost  even  with  the  miriace,  there  was  a 
Isigv  bad  of  Goial,  which  afforded  a  moot  enduuitiiig  proBpect.  Its  base,  which  was  fixed  to  the 
•hoiv,  extended  eo  far  that  it  caaM  not  be  teen,  so  that  tt  appeared  to  be  mispended  in  the  water. 
The  sea  wa."  tlifii  uiiriillli-'l.  :iim1  ri  ful^'cucf  of  the  ciiii  i  \[i.<m  .1  (In-  \;iriMi)<  jmrls  of  cunil  in  the 
nott  l>eautiful  order;  aoiae  partM  luxuriantly  branching  in  tlie  water,  otliers  appearing  in  viu<t  variety 
of  flgnnM,  and  the  whole  greatly  heifthtened  by  ipsnsles  of  the  ridiest  colon,  glowing  from  a  nomfasr 
of  lame  rlam!>,  interapereed  in  every  part.  Even  thin  delitrlitful  ncene  waj<  greatly  improved  by  the 
niiiltituih-  of  llnheH  that  gently  glided  along,  seemingly  with  the  nm»'t  jxTfiH  t  weurity.  Their  colors 
were  the  iiuti't  iK-auttful  that  con  be  imagintnl:  lihie,  yellnw,  t)ta»k.  reil,  Ai-.,  far  excelling  anything 
tltat  can  be  produced  by  art.  The  rkbnew  of  thi«  submarine  grotto  wow  greatly  increased  by  their 
variooB  fonm,  and  the  whole  coald  not  pombly  be  onrveyed  without  a  pleasing  transport,  aeeompanled, 
at  the  MTTie  time,  with  regret  that  a  work  00  aotoniahlni^y  elqgtnt  obonld  be  wmeeakid  in  a  i4ace  io 

aehhiiii  exjilore  l  hy  the  hninaii  eye. 

The  Hsh  fauna  of  Upolu  and  Tutuila  is  entirely  the  same,  nor  is  there  evidence 
of  any  divergence  from  tlw  feuna  of  Tahiti,  Tonga,  and  other  islands  of  similar 
character.  It  is  largely  identical  with  that  of  the  Etut  Indies,  from  whidi  nearly  all 

n  Till*  ('\p.'<li(luii  WM  under  lh«  dlrwtimi  n(  lir.  Darid  Starr  Jordan,  who  waa  a.t*t!<ti-<l  in  the  work  by  l>n>r.  Vcmon 
Lyman  Ki-lltvi;  nnd  .Mr.  MirhilaroSindo,  u(  StanfonI  rnivcmiiy  for Ihc  BurMU.and  the  volunteer Rcrrice  of  Prof.  Robert 
Bdgar  AllantK'c.  r>(  .StnnfonI  irnirvnttjr,  aad  Kniahl  SUrr  Jonlao. 

AeknowMKincnin  (or  niwiManoe  of  varlou*  kinda  are  due  to  tb«  jrovernor  of  Saaicw,  Dr.  Sebnw,  nii<l  to  Mr.  H.J. 
Mnori,  <•(  \p\a:  toCapc  I'ricI  .Si'hn-i-.  C.s.  N'nvy-.OKtiimandaalal  l)ieatatloa.and  illaolBeeiB  and  amWtani!-.  ihn>ii||h  wbom 
thv  V.  S.  Kunboal  IVhrHiHg  anA  Its  equipmetil  wert-  plared  at  the  dlapoaalof  the  lliv«all|iatinj[  party;  u>  Maut(a.cllM  0( 
TuiMlla.  aad  to  Tnaiaoahia  in  Apia,  thnmh  wboM  lateiaat  muaf  mall  reef  IMiea  ar#m  oblalncd:  and  to  varifMia  Saaaoaii 
aodataala.  cbleCaaiattR  whom  were  1Mb,  Valala,lIiiiUi,a«lSata»al«,  of  Apia,  and  Al»ta,  o(  Ftgu  tufo,  whose  aarylwi 
ooatrlbaiad  mocb  lo  lb*  ttasam  of  tlia  work. 
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of  it*i  elementti  are  ciciirly  derived.  But  a  nunil>er  of  East  Indian  specie^  fail  to 
extend  their  range  tliu8  far  to  the  ca^t,  very  many  of  thcui  not  ranging  beyond  tlie 
iafauid  of  FiRpua  or  New  Guinea.  A  few  large  species  are  confined  to  the  islands  of 
Polynesia,  and  many  of  the  small  ones,  e.sperially  those  living  in  cn  x  ires  in  tlie 
ooral,  seem  to  hare  originated  in  Polynetiia.  It  is  a  general  rule  of  distribution  that 
with  any  given  specieii  the  one  neare««t  related  will  bo  found  in  neighboring  waters, 
but  not  in  the  same  waters.  This  indicates  that  in  general  species  have  a  basis  in 
geogra[)hif  :t! -reparation.  But  tin-  Sunioiin  sj>et'ies  of /iV'V'Ar.  /uuunjitrvi/ffnis,  Sufa- 
rui«f  and  the  like  seem  to  fonn  exct'ptions  to  this  rule.  Here  elosely  related  species 
live  in  the  hamo  region.  Pcrtiap!<  thcHC  forms  originate  in  saltations  or  mutations''. 
More  likely  the  isolation  of  different  coral  masses  is  sufficient  to  prevent  the  migration 
of  individuals,  and  hence  to  fin  or  thr  -clfetion  of  fluctuations  under  varying  condi- 
tions, thus  producing  diiitioct  spccie.>^  in  regioD8  not  far  nepamtcd.  As  most  of  these 
little  fishes  are  less  than  an  inch  long  and  local  in  their  habit,  this  is  possible.  The 
conditions  illustmte  the  remiu  k  of  Dr.  Elliott  (.'ones  that  "migration  liold»  Mpectes 
triH  •.  Io<-ulization  lef-<  tl,i m  -lip."  In  otlier  word>.  a  species  splits  up  into  minor 
groups  if  xia  range  is  divided  by  l>arrier8  preventing  free  movement  of  individuals. 

The  previous  edlectionB  of  fishes  from  Samoa  have  been  relatively  few.  The 
earliest  recordinl  specie)^,  from  Apia,  was  vameA  Diugminnta  i/ifjfxMKm  by  Ilombron 
&  Jac(|uinot  in  their  ichthyology  of  the  Voyage  au  Pole  Sud"  by  Dumont  D'lTr- 
▼ille,  publitiheil  in  l^hll. 

Later,  1868  to  1870,  the  gigantic  trading  house  of  **Ciesar  Oodeffroy  und  Sohn" 
of  Hamburg  made  Apia  the  eentcr  of  its  operations.  Among  other  workiujjs  of  this 
firm  WHS  the  establishment  ut  HamburLr  of  the  (MulftTroy  Musciiii:  iiini  the  puldication 
for  a  lime  of  a  *"  .louniul  des  Museum  tiodetfroy,"  in  which  the  uulural  tiistory  of  tlie 
South  Sfsas  was  elaborately  treated.  Among  other  papers  on  this  subject,  the  "  Fische 
der  Sud.see"  of  Dr.  .\Ibert  Gunther  (IST:!)  is  especially  noteworthy.  ThiN  i<  Itased 
primarily  «)n  a  serii's  «»f  colored  life  sketches  of  the  li.sbe.s  of  Hawaii,  Tahiti,  ^ximoa, 
and  other  islands,  nnide  by  Mr.  Andrew  (jiarn>tt  in  the  several  years  of  his  reaidenoe 
in  Polynesia.  In  tbi.<i  {laiN^r  desi-riptions  are  given  of  must  of  the  fishes  then  known 
from  the  South  Seas,  with  i  xcellciif  colored  plat<"-  of  a  larpe  prop<)rtion  of  fh<  -.'. 
Unfortunately,  the  (iodetlroy  lirm  fell  into  tiuancial  emlMtrrassment,  the  pulilication 
of  its  journal  was  nuspended,  and  the  "Fische  der  SQdHee"  was  never  oompleted, 
eeasing  abruptly  in  the  family  of  Lilir!<ln. 

From  th>'  (io(k'tfn)vs  a  consiih-rabie  iimnbcr  of  tishi  >  hud  Ix  cn  earlier  sent  to  the 
Museum  of  N'ieniui,  where,  about  they  had  l>een  ih-.scribcd  by  Dr.  Rudolph  Kner 
and  Dr.  Frans  Steindachner.  Still  later,  Rev.  S.  J.  Whitmee,  a  missionary  resident 
on  the  island  of  Savuii,  sent  to  the  Hritish  Mu-seum  a  lar^re  and  well  chosen  colleetioo 
from  Savaii  and  l'j)olu.  A  part  of  this  colleeticm  has  In-en  used  l>y  Dr.  (Jeorffe 
Albert  Boulengcr  in  the  pi'epamtiun  of  the  first  volume  of  his  Catalogue  of  l'''i.she.s  of 
the  British  Mutteum.  Outside  the  percoid  group,  however,  this  collection  remains 
unstudied.  A  small  ctdlection  also  was  made  almut  1S7<;  by  Dr.  Streets,  of  the  United 
States  Navy.  It  was  de.s<-ril>ed  in  the  Bulletin  of  llie  V .  .S.  National  Museum,  volume 
VII,  in  1S77.  A  few  sjx!cies  in  the  Ai-ademy  of  Natural  Science.-",  at  Philadelphia, 
collected  by  Mr.  Oatdwell,  have  been  recorded  by  Mr.  Henry  W.  Fowler. 
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At  the  time  of  our  vi»it  at  8amoa  the  following  spevit'.s,  104  in  number,  were 
known  from  the  Snmonn  Islandu;  about  six  were  not  taken  by  us;  and  in  regard  to  a 
few  thoi  e  is  sonio  ({iicsdon  of  correctness  of  identification.  The  nomenclature  in  thia 
list  is  Uut  adopted  in  the  present  paper. 

Unr  OF  HPECIEH  KKOVX  nWH  BAMOA  mOB  TO  IMS. 


Fistularia  petimba. 
Macrorliaiii|ihn8UM  brevispiaia. 
lAm  tiiTuliiitiiainilsta. 
Lixa  troechcli. 
PblyHactylim  plebeina 

Hdliitrai  li ys  lima. 
IliiliK-ciilriifi  rsilxT. 


Iliiliit'ctitruH  punct 
lldluceiitniH  (liwlems. 
lIolocentnM  inicmstomaB. 

Ili.li'i  I  fijriis  oiwri-ularia. 
llolLKfUlrii>i  Ijrvis. 

Caranx  forsiteri. 
S«'Oinberoi(l(>»  snnctipetri. 
Trarliitii'tn^  <>\iitU8. 
Tnu'liiiiutU8  tioilloni. 
I^npheria  oualcnaw. 
KpiiK'lilifliiH  iiicrra. 

|-:|iilU'|<llL'lU!4  fa-H-ii^iUtutu»>. 

1 4  <i  IK'  I  •heliw  w>cialiH. 
£|Hn«;ph«lus  wnnerati. 
Cephalopholifl  ntgOB, 
<'(  |>lutl<>]>h<>liH  miniattti. 
Variola  Imiti. 

I'arHt.-3iiiilii!<titiK  tnacnhhia. 
Kubli»  uiaiginaU. 
Amis  noTPinfaM^rts. 
Aiiiia  wivayunais. 
Mionoriu  gneflei. 
Apogonichthjra  rari^ttia. 
EtielatirhtliVH  «ra.->iKiiiini!'. 
I'li'ftorliyiifluif  dia^niiiiiua. 
Plei  tiirliyiu  urii-ntaliH. 
Priacantbiw  t-ruent«tus. 
Scolopeia  trilineaU. 
S('i i|t-iH  liiit-uta. 
X  y.>ilii-um  gi){aH. 
Onathodcntox  auiolineatiia. 
Twapoa  Jarbm. 
Honotsxu  inBncloailiH. 

Kypbtl)-!!-  VVMIL-il'tlHiH. 

Lethrinellu  niiiiiula. 
LeUirlnoa  mwoBL 


LethrinuM  ramak. 
Phariipteryx  iim'Iuh. 
i'liiirn|.t<'rv\  tiiu'rii'uns. 
L']iei)eua  vitiatUM. 
Mulkmles  MuniienaiB. 
IWiiitii]i<Mii'iis  l>arl>i'rintuk 

l'tM:Uiiu{H>llcU»  ill<licU!>. 

Plseudnpeneiiii  moana. 
PonuKi'Dtriw  nigricatw. 
Pii>ma«v>ntru8  liridm. 

ClirMiiii-  <-;i  rnlcUH. 
Ihi-^  >  lliis  anutnii!^. 
Aliiuli'fdilf  fmnliiliiH. 

AbiulMMuf  «licki. 
Abndebinf  nninrpllattv. 

Ahil'lcfiliif  Minal'iiiM 
Abudeftiuf  i«-uc<ipuuiu«. 
Abodefduf  sooatUB. 
Alni<K'f'liif  iMtnang. 
I.4i)>ri*'iilliyH  i-yunolanils. 
I^lirtitilcs  iliniirliaiuf. 
Cbeilinu8  (ligraniiiina. 
CheiDnm  tHInhatiw. 

I'm  ikIi  "  licilitiii-  lii'\at;i'liia. 
lleiiiigyuiiiu.«  iiii'laptcrua. 
Anampaea  nielanunu. 
AnampoM  diaileauttaa. 
Stethojulia  oanturi. 
Stetbojiilis  n-iianli. 
Btethojiilis  ^<triKi  venter. 
Thalai«oiua  w-hwaneteldL 
Monu<Iaotyhi!H  argentens. 
Platax  i>rbii  xlari!^. 

CIi.<  I'k!mii  iilirti'liNir<. 

Clui'tiicluii  liiicolatua. 
Chictadon  citrinellua. 

Ctia't4  >il<  111  uiiiiiiu«'ululU!<. 
Clin.'todoii  quadrhiiMiilitnaL 
ITeniocfana  mnnorenia. 
notocanthui«  diacanthtw. 

lioloiaiiitlius  iiii-<>burit*tiaia. 


HepatuH  matoidi*."^ 
Dojiatus  ntt!rri lulls. 
IIojiatiiH  liiiMitiiM. 
Hc'iiatUtt  nigriiauia. 
Hepatua  arhillea. 
Ilepatiw  '^iittatiis. 
Zi'hniMHiia  M'liicnim. 
Ostr.irinii  {luni'tatiim. 
Balistaput)  ai'uk-atua. 
Pbitycephaltw  variolMua. 

Si'lii;l)iti)|i>i.-  >cliaMi<  ii,-i.<. 
8*'or| «ii •  IK >]>« i-.    i  I . I M  »ia. 
Pteroi;?  ra'liata. 
Dendrucliinw  brachypterna 
Mapo  fiwrn*'. 
RhinoL'xKiii-  1,1  ii|ihytu8. 
Awa<HiH  yi^nix  itlatUH. 
Awaoiw  otvllaria. 
Zonoy'il'iiw  s<-iiii<1>iliatii». 
Paruu"l'i«<l'>n  i'<'hiiKM-ephalu«. 
AiiiMy^^iliiiiK  plmla-ua. 
Valrncieniun  violifera. 
Atiterronterix  wmipnnctatUL 

IlypwU-otriw  guutiu-ri. 
Pi'dxlot'iibiodon  ritrinoa. 
Gobiodun  oerameoeis. 
PpriophthalniiM  barbanu. 
Sili  i,  litlis    li<  t<Ti>rhiiH>B. 
l'ara|MTi-i.-<  li-tni»inlliU8. 
Enn«apterygiu.s  minutiw. 
Enni-apterygiiw  beiiiimi'las. 
Pt'lriwi-irtKs  tHi)eii)<>!^>iuus. 
I'rtni-c  irti  -  atrmloixalia. 
Petruc'i-irtia'  loiigililia. 
Altirua  e^'ermaiuii. 
AtlN'tif  M'ha'. 
Alticiw  varioU'H'UH. 
Altirua  aibnguitatiix. 
Alticoi  periuphtbabnoa. 
Salaftaa  Ml«ntaliis. 

Salart.i^  la-rintiis- 
Exallia)^  brevifi. 
Antennarius  dromboa. 


Siifanna  marmoraliiB. 

The  fixh  fauna  of  the  Samoan  Islands  is  one  of  the  richest  on  the  globe.   In  our 

short  stay  we  (>)>iainod  4T5  Kpecics.  of  which  92  seem  to  be  new  to  science.  The 
followiug  in  u  lint  of  these  new  formx. 
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OF  il2  KAMXAN  l-l'KCIiai  B£L1KVED  TO  IIK  NEW. 


Himantiirn  fui. 
Ciyiuiiiithorux  tulofb 
£cbidrai  iruiHuU. 
Anuebuu  allardicei. 

Anarrhia-"  kniL'liti. 
Rhinamiini-nu  criiiiuu. 
Zviutrchoptafui  vataiguiiK 
Anchovui  evemuuini. 
AnchovU  apienrifl. 
jM  v  ri(iri-ti-J  :Jaiii:nlni'iiM. 
t"<irytliri>ii  litli_vH  M-aU-i. 
C(>rylhr»ii-htli>'>«  waitei. 
CorythroicbthyB  luataafH . 
Mirro'phis  lommtiua. 
A lli4'riiia  iiir'ila. 
I<«uipteni8  luiuliiii. 
Oaninx  gilberti. 
AmiH  f  xoHtigma. 
A  mm  »l<iryiwi. 
FiMt  vaiala. 
Fuafo. 

Apogonichthjra  iauat^Dia. 

Aniluj.-'.-'iH  vaivaseiMjiB-. 
Aiiil>a.>^iH  hUH. 
nwodupcueus  luoana. 
Cborntiatium  wuHimi. 
P<>ma(«iitnM  ecHpticoa. 
I'liiiiaii  i.trn^  '.aiuli. 
Abu<ift<liit'  uuiMiu. 
Abadefduf  melaUicaa. 


Chnxnis  ioiiielM. 
IIalieli*i-ri-?<  (lailaliiia. 
PlatygloBBua  floa-conillia. 
Oillyodon  fmnifrona. 
Callyiidriii  ki  lliin'r-'i- 
Callyotiun  inaorirui'. 
CMllytMldii  ]iyrrliuriifi. 
Callyudon  ruberriiuus. 
Callyodon  ctythaciM. 
CallyDilon  uj"  ■!( 
CallyiHiiiii  /.onularis. 
CallyiHlon  aliacuros. 
Callyodou  iatar. 
Gnllymlon  fvnnoinammaa. 
Callyixli'ii  nlir..iiu<i'iniM. 
Cally>M|iiii  luxulinui^. 
Iloimtii.s  aiiuillnoa. 
I))'n<lr<n'liiniH  r'ull^aulol0. 
Sfl'iii-tai li-ti-"  li«>t«lc. 
Syiic!iirii|>iis  lili. 
Eviuta  afvlci. 
Eviuta  smaniidiia. 
Kviiita  -t'lin'ri. 
Kviotu  Jil'uiliuru. 

Eviota  zomira. 
Eviota  duiiioiia. 
EvioU  praeitMi. 
Eviuta  Ik  rr>  i. 
DrouibuK  tiiiuilH-. 
ValenrieaDca  violilenu 


Triniiiia  i-ffiura. 

Vailima  ateveiuoni. 
VaimoM  fnntJnaliB. 

MapO  C^al'^i^■l■|^s. 

Marx  utrinilliLvj)*. 
H 1 1  i  II.   >i  liua  corallinniL 
RbiMugobiua  muBcanim. 
Chtrnof^binn  prj'throiiB, 

VilrcKla  Kiiri'la 
Ki-llo^Ki-lla  caniiiialis. 
H«'U>n;leotri!i  pliai'noa. 
Ilctinli-otriavlata. 

!^iiyi.|il.riintail»P, 
ll>  pli  iir-H'liilii.-'  \aiilaBtL 
AltiouH  I'Vc-niiaiini. 
Alticua  uitwilic. 
AltidH  tbalaMHinutL 
Sibriaa  atkiamni. 
Salariaa  gannant 
Salariaa  idndonia. 
Salarias  bryani. 
Mli'tiiiiiiH  loiiuaiiiju. 
IVtnwirli-,-'  a/iirt'UH. 
PetmwirteH  xei-tuw. 
Enneapterygiutt  huilaoni. 
Knovapterygiua  panlochir, 
KnixaiiterygiaH  tiimtalip. 
KiiiiMipivrj'giiM  ttttttilx'. 
Enneapterycins  ovrasiniiiu. 


All  of  tbo  siM'i-iinenw  an-  from  llii'  n  i  f-;  we  had  no  meaiw  of  fisliitijr  in  thf  o\mi 
s»'U.  In  ^'crH-nil.  we  liud  four  nn-tli(ii|-  of  collcctin'.'":  Fiist.  tin-  w^v  of  liyiiaiiiitc.  I»v 
which  nwirly  all  our  lar»;e  ti>h  wvrv  takvu.  S'cond,  tho  use  uf  poison  in  the  jHtoLs 
on  the  reef  at  low  tide;  the  poiiM>n«  uw4  were  i-omnicrctnl  chloride  of  lime  and 
sulphate  uf  i-upper,  the  first  niucli  to  Ix'  prcfcrrrd.  niu\  thus  wwo  ohtuin«'d  hundrfds 
of  small  lisli«'>.  notnhly  I'on«iri't)triti;i-.  ( ioliiiil;i'.  IMciuiiida'.  and  cvls.  Third,  the 
use  of  the  .seine  along  tht^  .shores,  wherel»y  the  herring  and  other  .shore  ti^he^  wore 
taken.  ir<Nirlb,  the  employment  of  divers  to  lirinnf  up  coral  heads,  which  when 
hroken  yield  nmny  speeimensof  Knuta,  Kitn>itf>t,  in-jiu*^  and  the  omaller  eels.  The 
larger  tisiie.s,  VtiUyinlnu  exi-i'pted,  have  lx»en  deserilMMl  long'  since,  luit  most  of  the 
little  ii.she8  taken  from  the  corals  aru  liew.  Tbiu  method  of  collecting  ha.s  never  heen 
practiced  by  other  naturalisttf  in  thin  region. 

Ill  till'  pri'sfiit  pajM-r  are  jjfiven  the  Held  notes  of  Professors  .I<(rdan  iiml  KcIIo^ru-^ 
the  deticriptions  of  new  spn  ics.  with  other  note«,  and  enough  of  ^yuouymy  to 
complete  the  references  y^xw-w  \\\  Dr.  Guntber  in  his  Catalogue  of  Fishes  of  the 
Hritisli  .Mu-ciiiir"  and  his  ••Ki>(  lir  ilcr  Siiil.siH>",  and  those  g^iveii  l»y  Dr.  liouleiijrt>r 
in  volume  i  of  lii-^  cditiou  of  tlir  l>iili-li  .Museum  Catido^rue;  ami  of  tliosp  irivcn  l)y 
Jordan  and  Kvermann  and  hy  Dr.  (.iillK-rt  in  their  recent  review*  of  the  li.she.s  of 
Hawaii.  Synonymy  is  given  in  goncnil  only  when  our  studies  have  added  something 
to  the  reeoid  given  by  these  authorities.  Type  localidesare  shown  in  the  synonymy 
in  heavy-face  type. 


Digitized  by  Google 


« 


180  BtTLLETIN  OF  THK  BUREAIT  OF  FISHKSIVS. 

The  coloml  plah'.'^  aiv  in  some  cases  u  revision  of  Held  skeU-hcs  by  Dr.  Jordan; 
the  othen  were  made  from  (tpeciniens  that  had  not  faded.  Some  of  the  ttketubeM  are 
not  quite  aocurate  in  certain  detaUe  of  acftles  and  fin  imys,  but  the  shades  of  coloTaiion 
aTe  very  well  ^liowii." 

The  area  rt>prciieuUKl  iu  thia  list  couiprit-es  Hawaii,  roi>net»ia,  Melaiiei^ia,  and 
Hicroneaia.  It  excludes  New  Zealand,  Toitph  Stntitti,  the  Anfura  Sea,  and  the 
Jsiandatothe  westward  of  VVui^rin  arul  to  tin-  M>iitli\vard  of  the  I^iuisiiules:  hut  the 
oii^trni  <  (>iuxt  of  New  (liiinea  is  inclu'icil.  All  tlic  >jM-(  i('s  we  find  reconlcd  from 
tlie.se  regions  ara  embraced  iu  the  list.  Tiiere  are  doubtietM  numerous  omiittiioni), 
and  there  are  many  nominal  spectes  which  will  be  eliminated  when  the  region  is 
fillly  explored. 

Of  the-;*'  n-jrions.  tlie  fauna  nf  liuwHii  i-  much  the  most  distint-t  from  that  of 
Samoa.  Witli  mo»t  of  the  same  genera,  the  .speeies  of  tibore  6»hv>'  in  Hawaii  arc 
very  largely  distinct  from  those  of  Polynesia.  This  is  due  to  the  long  seiwration  of 
Hawaii,  and  i)erha])s  to  the  westward  direction  of  her  oeean  currents,  while  those  of 
Samoa  and  Tahiti  trend  eastward.  The  very  extensive  fauna  of  .MelaneMia  is 
e.ssentially  that  of  the  Kmt  Indie.s,  with  the  loiw  of  some  speeiei^,  and  the  incursion 
of  very  many  others  from  Australia.  The  &una  of  Mieronesia  differs  little  from 
that  of  Polynesia . 

The  islands  whose  dsh  fauna  is  considered  may  be  classified  as  follows: 


HAWAII. 

Hawaii. 

Kauai. 

F^ch  Frigate 

Oaliii, 

Klihso. 

IjivHiin. 

Molokai. 

Bird. 

Midway. 

Maui. 

Nedter. 

Jdmattm. 

Lansi. 

POLYKBUA. 

Fanning  lelands: 

Samoa,  or  Navigator  1 

ilands: 

Palmyra. 

8a\-aii. 

Chriatmas. 

Uprjlu. 

Thornton. 

Tuliiilii. 

HarqaeMUi  Islsada: 

Mauua. 

Nalcahiva. 

ntuiootti  I-'ljiixl"; 

Toniia,  or  Friendly  M 

ands: 

daiiibit-r  I»lan<l8  (Mangareva). 

Tontcatahti. 

Makatea. 

Vuvaii. 

Pitcaim. 

Kermadec  lalaiul«: 

Tabid,  or  Hoen^y  lalandt: 

Raoal,  or  (Sunday. 

lUdtl  (OtaheiU  ). 

Fiji  fidanili^: 

Raialea  ( UlicUsa). 

Viti  I^vn. 

Ilimliiiie. 

Vanua  t«vu. 

Billing^haiisen. 

Ovalan. 

Cook  lolanda: 

Leruka. 

Kftinhivu. 

Austral  Jelamb: 

Kanatliia. 

TUbaai. 


tiTiM  <-olorvd  dimwriniri  for  the  niuxt  pitrt  wrnt  made  by  Kako  Morlla:  tha  niwalorad  ■kctelica  afe  the  work  of  ChiM 
Lmlie Stark>.  W.  s.  Atkinwii.  R.  U  IluitkMi,  and  Kekko  Khimada. 

Thaaulhopi  i'X|>r<'!"<  th<>irlnd«blcdnc«i  lo  I>r.  Chnrleii  H.  Gilbwt  for  a<cj<tanri'  cif  viiri<>u>  tort*,  nml  tn  Mr.  AllH-rt  C. 
Ume.  of  HIauliiol  lUtlverrity,  (or  hdp  in  aortinic  k'kI  >lHi-nii<nhiir  vnri<Mi«  tl>>lu'>  i>i  Mr.  Wiilinm  K.  >«ffonl.«(  Ihr  l*.  8. 
Uvpartmrflt  ofAffrtealture,  forald  in  thv  drleriutiiaiiMn  .>f  the  imilvi- tuimf;  ni«l  t«  l>r.  Uiirion  WarreQ  S*«tBiaBn  for 
■MtiUncvof  wioua  klnda,  capcdaUr  In  imof  wading  and  in  mtlng  thvw  page*  tbrougtt  tlie  prvm. 
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Hif^tiiurck  Ar(-!ii|H»I^ro; 

BtthkH  (iroQp. 

A'tiiiiruttv  If'liiutlH. 

TlHtfiritii  SantA. 

N*'w*  HftiK^vpr, 

DnlrA  <it  York  Arnnth. 

A'UHv  va   a  van  «.aiwaaa#* 

Tanna. 

New  Rritain  (New  Pttiiicraiuft)* 

KrmmRnffo 

a>vatauuav4  AOiia uu^* 

Loyalty  Islande: 

Papaa,  or  New  Onlnea: 

New  Caledonia. 

Waigin. 

Santa  Cms  IslandK: 

Mfeol. 

Vanloolo  (Vanikoro). 

Rawak. 

Ttoofiia. 

New  Guinea. 

Bolomon  IglandB: 

D'Entrecaatcanx  lalanda. 

CiDailali-anar. 

DTn-ille  Islaoda. 

Hliorthiuil. 

IVriy. 

Alu. 

Xortnaiiby. 

BouigainviUe. 

Moresby. 

New  GeotKia. 

LooMadea. 

San  OriatohaL 

KwaomiA. 

Pboeoix  Islands: 

(Proline  Islaiids: 

Howland. 

Kusaia  (Stmnsor  Ooalan). 

Sydney. 

Yap. 

EUiee  Idanda: 

■  BoK- 

lii)t'.linali. 

KovuHhI. 

Niinikita. 

Funafuti. 

Ulea  (Wolea). 

GDbert  lalanda: 

Ladrone  IsbuwJa  (JIariana): 

Makin. 

Guam. 

A|iaiiiiiiia. 

Bonin  l!'laii<l!': 

Marehall  Islands: 

Marcus. 

Jaluit. 

Bonham. 

Man  lalanda  (Pdew). 

Badack  iBhnda 

SYSTEMATIC  LIST  OP  SPECIES. 

Family  BRANCHIOSTOMII)^. 

AMPHIOXIDES  Oill 

1.  Amphiozidaa  palagicus  <  (luntlicn.    I k-ep  water>  of  Hawaii. 

SnOOHICHTHYS  Petart.    (A»ymmclr<)ii  An<in'W!<.j 

2.  Xpigonichthys  caudatiia  (Willey).  Luuiiiiail«!«. 

Jtgmmdmt  tamUtm  WIII«]r.  Quart.  Jonr.  MIc.  Soc  IMw  Vt,  LmrislsdM. 

PanUy  SCYUIORHINIDiC 
etxnvn  »muk. 

B.  OateiuB  qpomgte^  Gilbert.  Deep  leaa  o(  Hawaii. 
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Faiuilj  HEMISCVLLll>/E. 
HBMHOTimiK  Milter  ft  Bolt. 
4.  HamiMjrlUnm  oeaUstam  (Qmtlin).   New  Giiim«  (Mnelmy);  Aoirtmlia. 

6.  Eemiacyllinm  fragrebMtt  (Qaoy  &  Oaimud).  Waigia. 

awOftiM/irtWiicrianojr  AOalattRl.  Vor.  Cisnle,  ItO.  IHM.  Wc%|ii. 
St^Ohtm  mataUamum  Umau,  Voj.  OoqniUe.  U,  M.  pL  «w  wm,  WaiglM. 

OUOmUmn  BMarnti.   ( Cnmorhimu  MQIter  it  Henla.) 

e.  Orectolobtts  YMrbatiu  (Gmdin)-   N<-w  Guint-u  (SfaeleRy);  Antialia;  JcpiD. 
7*  Orecrtolobus  dasypogon  (BlL>eker).    Waigiu;  Alii. 

Cr<uiK>rlimuniiuypogon  BUfki-r.  AnOilv  Neerl.  1W7, 400,  Vtlh  ptelv.  Wmifiu. 

If  Ibis  H}teci«8  is  really  lUffiTent  fn>ni  the  AoHtnUiao  O.  bofhatH*,  it  ia  proiiable  that  Japaneaa  aa 
well  as  M«ianeti«n  spedmeos  belong  to  it. 

Paail;  GIXGLYMOSTOMATIDiE. 
irSBBIIJS  B^all. 
8.  Habriiis  ooaoolor  Riippell.   New  Guiaea  (Mackay);  Indian  Saaa. 

OniOLTXOSTOKA  KbUer  ft  Henle. 
Oinglymostoma  fcrru^ineum  i  lx-K*«n  i.    New  Ireland;  Waigia;  India. 

SryUium  /rmginrum  Lnwii),  Vuy.  Coiiuillt^,  II.  95,  lKi4, 

CNiWibM«*MM  iwineH  OOntlicr.  Cat,  vm,  «M,  um. 

Pun;  CARCHARIIDiK.  Jfalut;  TaitifA 
OAUVt  BaOatHM. 
10.  Oalau  japaaieoB  Muller  A  Henle.  Layan;  Japan. 

OALZOCKBDO  MllUtr  *  Banle. 
U.  Galaooairdo  tlgrinua  Miillcr  iV:  lli-nl>-.    Huwaii:  Australia;  Japan. 

TKLEHODOK  Kaller  k  HenU. 

15.  Trinnodon  obeaua  (Kujipell).    Aneitcuni;  Kfift  Inilies. 

FKIONACE  Cantor. 

13.  Prionace  glauca  (Liniui-ueJ.    llawuii;  uiinn  m  u;' 

CAttCHAKIAB  KafiiiMqne. 

14.  CarchariaamelaiMiptTuaQuoy  AOaimaid.  JfoNealaatata.  >Vai|riu;  Thornton  L;  Christnwa I.; 

WaahiogtooL;  Hawaii;  Samoa. 

ThiH  H]M>i  i(>s,  known  at  oik-p  by  the  Jet  blacit  tipa  to  lla  fln%  la  the  oommonest  abark  In  the  eban* 
nels  U'twifu  tin-  twin  ot  Samoa.  « 

16.  Oaarchariaa  phony*  Jordan  &  Evermann.  Hawaii. 

16.  Carchaiiaa  inanlarom  Sny<Ier.  Hawaii. 

17.  Carchariaa  neaiotea  Snyder.    Hawaii;  IjiyHau;  French  Frigate  Sboals. 

18.  Carchaxiaa  aorrab  Muller  &  Uenle.   .Solomon  Is.  (Seale);  East  Indiea. 
IB.  Osndtariaa  mnra  (Leaaon).  Fluimota  la. 

Sfualun  miiou  Ix-^wm.  V<i.v.  riH|iilIli'.  il,  91.  pi.  1.  I".s<>,  P«umotu  Ii. 

80.  Oarchariaa  pleurotaania  lileekt-r.    Now  Uninra   r.U^  ker);  Flast  Indien. 

HTFOFEIONODON  QUI. 

SI.  HypopriODOdOB  aMflloll  (Miller  A  Heole).   New  Guinea  (Bleeker);  Kaat  Indm 
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FmUy  SPHYRMIDiC 
IVKTBIIA  latewtM. 

99.  Sphyrna  sygaBna  (LinniPiu).    Mtiin-l-talitj^i.    Samoa;  Hawaii;  Fiji;  New  Gainea;  warm  mas. 

Tbe  «x>mmon  hammertiMd  is  abandant  at  the  raefa  of  Samcn,  as  also  at  Uairaii.  Two  aiwcinwne 
pre  nerved  from  Apia. 

Paoiily  ALOPlIDiE. 

ALOFIAB  KiflimqM.  _ 
98.  Alopiaa  vulpes  (Umelin).    Hawaii;  wami  >H>a.-. 

Famil>  LAMMU.-E. 
I8XTB0P8I8  Oill. 

94.  lauropaia  glauca  (Muller  iV  llfnli- l  irofii.  al  Pacific. 

CAKCHAEOPOM  SmiUl. 

8tt.  OBNhandOB  «anbaiiM  (LiitnMB).   Hawidi;  wmnn  mm. 

famWj  SQUALlDiC 
laVALim  liauna. 
M.  flqpalos  aittmkiaii  Jordan  A  Snyder.  Hawaii;  Japan. 

UMIIflUin  lalnaHaa. 
S7.  Btnoptarm  villomn  GiUwrt  Deap  waten  of  HawalU 

OXHTBOSOTLLIVM  WUlar  A  Eaala. 

98.  OuatnueyOlnm  wiacoanm  OUbart  Deep  watera  o(  HawaiL 

IBIBTHTS  QUI. 

99.  Zaistiiu  braailieaais  (<4uoy  &  (iaiuiurd).    Soutli  I'acitic,  uff  Fiji;  Bnudl;  Uunaa. 

l  amilv  Klil.NOBATII)  K. 
KHINOBATDB  Bloeh  k  Bobneider. 

80.  Hhinobatua  graaulntua  (Xivier.    New  Guinea;  liuugaiiiville  I;..;  i-jut  Indies. 

81.  Bliliidbntaa  tiionial  H&ller  A  Hankw  Hood  Bay.  K«w  Oninca  (Ifadaay). 
88.  Stainobatus  Joram  Montrouxit-r.  T.nuimailoF. 

Skinobatut  joram  MontrcMlzier,  Ann.  S.  .  l.ym-.  KV,,        WoodUrlc  I.  iL«uUi>de>.'. 

Faniil)  DASYATIK.i:. 

DIBCOBATIB  Mtcleay  A  Mkcleay. 

Thiiig«nu(!  in  m-ar  I'rotophtu,  but  liaa  iiu  fin  on  tin-  Uii.  Tin-  ^kin  i»  muoolU,  the  <li«k  circular, 
thoTantnlaantire,  and  the  taath  snail.  {Not  Diteobahu Qaiman  IMO,  a  JapancM  genus.) 

88.  Biscobatis  tnarginipinnia  Ma^  leay  <k  Mat  lcay.    Ailtniralty  I.*^. 

DiMCobatU  marginiplitmit  Umcleay  A  Vm'h-ay,  l'r<tr.  I.irui  ^..t    N'  s.  W.  18I4&,  6>li,  pl.46. 

OASTATIB  Kaflne»i}ae. 

84.  Daayatis  aeiam  Jenkina  Hawi^i. 

85.  X>aay«tia  iato  Garmaii.  Hawaii. 

86.  Dasyatia  hawaiiensis  Jenkins.  Ilawnii. 

87.  Saayatis  kubli  (^.Muller     Henle Svw  Ireland;  Eaat  lodiea. 

88.  Oaaymtia  trigmoidaa  (ONBtelnaii).  New  Oaledonia. 

JtuvB  (.V«9(fWM)  tn0OtuU»i  CMtelaau,  Ptoe.  Zo«ri. Sac  Viet.  18!B,  Ul.  N«w  Caladoala:  a  lUas  mr  with  the  tflut 
wanting. 
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Tkil  long,  with  •  imyleu  foM  of  bUh  Iwlow. 
89.  Tnimlymin»(FonkAl).   NewGninw  (MaclMy);  EMtlmUM. 

40.  Taoiiink  atr*  Muclefty.  Mew  Gulnsft  (BIaek«]r) . 

Tail  Vf  ry  loinf,  witlxmt  luld. 

41.  Himantura  fai  .Ionian  A' Still)-,  ru'w  8pecie!».    Fni.  Samoa. 

Siiniit  -I.NO  to  ha»ti?  of  tail;  rye  2.75  in  inU'n)rl(il!il  •^jwii  v,  wliicli  iw  i«i)iial  tn  nnont;  l^■n^;tll  of  lumal 
o]ieiiiiiK  L'.T.')  iii  intcrorbital. 

Body  broadly  pentagonal,  Uie  snout  very  broail  but  somewhat  pointed;  disk  wider  Uian  long 
( 14.,60IiiclMa  wide,  1 1.60  kniK);  length  of  dMli3.90timflahitlielonKwhip-like  tail;  teeth  not  laige,  about 


Fto.S.— JffMMhirayM  JonlMi  ft  Scale,  new  •pwlw.  type. 


13  obli<iu«'  fterit-H  tui  upjwr  jaw  aiul  oiili()iie  H.Tie«  in  lowtr;  ujhht  Iniwal  (iai>  witli  tiw  Irinttee; 
width  of  mouth  1.7r>  in  »tiiuut;  <ii<>tau<x.'  iH'twtt^n  lower  tcill-oiH^ninirn  (i|iiul  in  dir^Uim  e  from  liivt  to  tifth 
opening;  length  of  ventral  fins  slightly  leas  than  interorbiial  sitace;  tail  wittiuut  iold  ot  any  kind,  ito 
lower  snrfaoe  amnoth,  the  npper  rarface  with  arattered  email  prickkf  i  xpine  removed  br  flsherman 
fr'iTii  t\]f . ;  a  mw  "i  10  lar>.a'  in  fr  .nt  of  ^|lillt•;  seven  email  ."pines  on  nitnlian  line  of  di,-k  at 

ilti  hight»t  juiiit;  a  fc-w  iicattered  uiiiiuie  Mpicule:)  t>i'4(n:ely  showing  through  the  skin  near  the«e  spines 
and  on  interorintal  region,  otherwiae  disk  perfectly  amooth. 

Color  in  spirits.  I'lu  k  a  uniform  diabv  top  of  tail  dusky,  under  aiurfaue of  disk  nniCorm  wtiite,  under 
eurface  of  tail  light  l>r<>wn. 
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One  specimen,  type  no.  51712,  U.S. Xational  Mtiseum,  from  Apia.  Sunoa.   Lenii^li  with  tall  47 

indiep.  Thr  l  ulur  in  life  wa-*  plain  lir  ■\vii.  imt  M-ry  dark,  wliitc  Ik-Imu.  with  im  n  iMi^li  yli;ulcj<  aiid 
no  <xvlli.  MjitH-ie-*  i.*  allie<l  to  Unuautin-a  uantnk;  but  the  lattiT  species  huH  the  disk  considerably 

narrower. 

49.  Hinumtixra  naraak  (FonikAl).  Nvw  Ireland;  Eaat  Indiea. 
48.  Himantura  grr&nulata  (Macleay).    Ntrw  (iiiinca. 

Vlriipm frwMtattw  Maclmjr.         Umi.  i'—-.  X.  <.  W.  Inst,  vn  s.  E.  N«w  OuIbm. 

HTP0L0PHU8  Dumtfrll. 

44.  Hjrpolophua  aepben  (Forak&l).   New  Hritaia;  Kaai  Indies. 

Fanily  AGTOBATlDiE. 

lSn»ATI»  aiatavtUa.   (IfyfieMwMiiller  dHenla.) 

40.  Aetobatus  punctatue  (Mnt'leuy  &  Mai-)L*«y'f.    Ailiuirnlty  If. 

Mj/tUbaH'  j'uiu-inlun  M«>  lniy  .v  Miu  li-ny,  I'nM'.  I.tnii.  Sim-.  N.  >  \v.        eiTri,  pi  ;i,  iik  1.  AdmiraltjT 

3T0A80D0H  Cantor.     I ,  lW/<'*i(;,«  MiiU.-r  »^  I  U-iilc.  imt  of  I'.liiinville. ) 

46.  Stoaaodou  n&rinari  ( i'-U|>tiniM'n  .    iliivviiii;  I^ivHan;  Plant  ludiett;  \V««t  Indies. 

Family  MOHLUU/fi, 
MOBITLA  BaflnMqas. 

47.  Kobula  Japooica  Mull<'r<<c  Ilonle.    Hawaii;  Japan. 

48.  Kobula  draco  (litinther).  Misol. 

JMemboItt  tfmaMOOBawr.  Vsjr.  Oiimc«A.  n%  vm. 

Family  CHIM.4-:k1[).-E. 
CHnC£BA  LlBoaai. 
40.  Ohinuara  purpureacena  (iilbert.    Dit'p  oeaH  of  Hawaii;  Japan. 

laniily  KL(»l'lll.4-. 
SLOPS  LinnBiu. 

60.  Slops  saurus  Liniiwnit.    Hawaii;  Sarnou;  New  (iuinou;  warm  oeoa. 

KS0AL0P8  Lao^pMe. 

61.  Kagalops  cyprinoidea  (Brouaaonet).    Tahiti;   tiuam;  Tubuai;  iSamoa;  Papua;  Fiji;  New 

Hefaridee  (Seale);  Eart  Indies. 

Vr;M/.,j.it  iuM,  nii^'ri,>  \\\<  t\vt,  N.'-l.  Tvrl^i  )  r  liiiTk.  IsiVl,  -SM.  East  Indio. 

This  widely  ditfi.ttvd  ii|i«ciea  is  coiamuu  at  Samoa,  inhabitiui^  tliu  river  uiuutlis  and  brackish  pools 
In  the  slwrni.   Mort  of  oar  many  flpechnens  from  Apfai  wero  tabsn  in  a  pool  in  the  village  Just  east  of 

thi>  in<intl»  f'f  Val.«i|fano  River,  this  ixKilljein)?  alternately  filled  by  rain  aii«l  by  the  surf  in  HtorinH. 
Nolle  of  thew  ^||Mx-inlenl>  i*  niori'  than  a  f<M>t  long.  They  itirrespomi  ])erfi't  tly  to  the  Met/tiiopf  tnnrrtij,' 
tent*  of  Bleeker,  which  is  plainly  the  uri^'inal  I'lti/itu  cyfirinoiiht  of  Bmurwinet.  We  much  duiibt 
the  validity  of  any  of  the  species  detached  (rotn  Mrgalvpt  c!fprifuiuk$  by  Bleeker.  In  any  case,  the  true 
^iprbi«ide$,  torn  Tkiiiti,  is  Bkekei's  waeniimi*. 

Fain:iy  CHIKOCKNTKID  E. 
CHIKOCSNT&US  Cavier. 

58.  <nd«ooaatrtti  domb  (Fonktl).  Xew  OnloM:  New  Britain;  Eut  Indiea 

B.&P.1MS-II 
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Fkmily  CHANIDiE. 
mum  OBfte. 

58.  OhaaM  dhwuom  (FonUl).  Hkmdi;  New  Gdedoobi;  Samoa;  New  Gninaa;  tropical  FMifle. 
OomoMia  akiQg  the  ahona  inalde  tbe  reefi  of  Samoa. 

Family  ALBILID,€. 
ALBTXLA  Oronow. 

64.  Albula  vulpea  (Linnieus).   Tahiti;  Toniiu;  Iluwuii:  New  (iuinea;  warmaeaa. 

Family  CLLFEID/lv. 

ETKUMXVI  Blaakar. 

55.  Stnunaoa  mienpos  (Sdilqgel).  Hawaii;  Japan. 

STOLIPHOmUt  LactfpM*.    (SprateUoidrA  BIceker.) 

66.  StolephoruB  delicatuluB  ( lU-ntiftt  1.    \iju.    Samoa;  l-ji>t  Inilii>!i. 

About  'M  »|x.-ciiuc-uti  uf  tliia  fnigilv  littk  tiah  were  taken  inaide  the  mebi  oi  Apia  and  Pago  Fago. 
Color  IQ  life,  deep  Ay  Mae,  aldea  ailveiy. 


OaflMFftTa 

07.  Daaaanimrte  aeuta  Cuvier  A  Valencfonoes.  New  Ifoinea  (Macleay);  But  Indiaai 

COBIOA  Oray.    {a>ij>,imUi>  Bleaker.) 

68.  Oorica  papuaBaia  Kaniaay  A  Ogilbr.    New  tiuine«. 

Cbrtra  yiv<MM<»  Baawar  *  OgUtit.  Proc  Una.  Doe.  M.  8.  W.  uw,  i«,  Strlcklaad  Sivar  (N«w  QulMa). 


tABDINXLLA  Oaviar  *  Ta 

{AHMygiuter  Bleeker;  Sardmin  Poey.) 

59.  gardl«<H»  airm  (ForakAl).   I'a  moatta;  fitlupelu.  Samoa;  Baat  lodiea. 

(Vu/Kii  >ir«i  Uil|>|>i'1I.  N<'<ii' WirK'ltlii<'r>'.:T.tiif. 'iUflg.  1, R<'<]  8i-ii.   Giinthcr,  Cat.,  T1I,43S,  ZaiMlhar,BataTta. 

HardimUnUiiia»tfoitl".  Hlo-ki  r.  TiJ<1>.  Nv<).  Iii'l.,  Til,  jtSRi,  MmitKlu;  M'ales  4.S. 

We  have  muneroiu  8|>etiiuen8  of  a  laixe  tuartiim-  from  the  Hhoreo  nb<>iit  A}>ia.  It  agrees  cloeely 
with  <;finther'!«  account  of  (tM/>»«  km-hi.  and  must  l>e  llie  fish  thiw  called  by  (iunther.  It  has  only  a 
eiiigle  dark  c|i<>t  Whintl  the  jfill-o]>i'mii^!.  and  the  !<|i«cieB  with  a  seric.''  of  wich  s|>ots  alonf!  the  Me 
(feiojpijrfiT  jiMfl  jiiiiicitit'i)  must  1m' iliffcri'iit.    It  is,  of  cinimc,  an  excvllenl  foiHl-li.sh. 

L\i«  ctdoni  of  a  Piteciiiieu  from  I'ligu  I'agu,  du«^p  blue  above,  Mmiewhat  atreaky  along  rows  of 
Bcalee,  abroptly  silveiy  below;  a  small  8|iot  behind  giH'opening;  tips  of  jaws  dusky;  flna  amall,  duky 

abox'e.   

HABnroOLA  Oavier  ft  ▼alaaalraaai. 

{KowatOf  Jtoyeuin,  and  ''iu/ieuma  Cuvier  it  Valendennea;  iWri/oM  Blraker.) 

60.  Bavancula  eommeraooi  (Cuvier  &  Valeneiennea).   /Vttiprfu.   Vanicolo;  flauoa;  ElRat  Indies. 

(T)  Ottpni     '■■•'•"•'i  I'livirr.  K'  uriii'  Anliii..  <'«1.  i.       ii.  p.      1-17.  iiu  .i.^  ri ii-  . .n  .  1  ..  i,r.-  ntftfonce  to iM^iMa. 

CfcptttllM  "finiii' r.  ,r.i  ("iivii  r     Villi  !!' ii  tiiii-..  II  i«l .  Niil  roii"".,  XX,  ;ViO,  IMi,  Pondicherry, 
dufiiKH/ii  rillnl-i  <  in  if:  .\.  \  iI.  ii.  lriiti.  -  ..|,  .  ii  ,        IS17.  VanleolO. 
Jiarxnimla  meJuNnrun  Hlei  kcr,  Nai.  Tlj<lh.  .Ni-il.  inA,,  v.X-ia. 
Cb^nttrtetrnda  OOnther.  Cat.,  vii.  iat,  VM,  Caraan, , 


Otic  thu'  sixi  inu  n  wns  taken  at  Apia.    Life  1  >>I<.rs.  caudal  lobes  Jet  black;  back  blue^  blackish 

streaks  along  the  rows  of  scales  al>ove,  i>idet>  bilvery  white. 
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91.  BwMOCula  gibbOM  (Bleeker).  Fiji  (Oabtlier);  Ewt  IndlM 
69.  Huvocala  durysotanta  (Bleeker).  Triiiti;  EaA  Indiei. 

68.  Harengula  vanicoris  .rurdan  &  Seale^  new  iiHrnc.    Van'u-olo:  I'apim:  Ka.*'t  Iii'liir. 

Alauttt  mrianurii  CuvlcrA  Viilt^iK'irniKHi.  up.  ell.,  441,  IMT,  Vanlcolo,  Nvw  titiiiti'it,  Aiutxtiiia;  uiA  Clupru  mcbtRMra 

Covltff* 

r.Hiiih  iMtROSOMAI  ll)  H. 
AHOOOHTMTOXA  Bl««lMr. 

Lost  T»y  of  tlurxHl  not  pnxlucwl. 
64.  A«^— fa— «  biwiMfS  (FMen).   Binmuvk  Is.;  Hew  HMiov«r;  Eaat  Indiet. 

Cllalo««wi  trttktpt  mm.  Bert.  Moa.  vm.  •*«,  N«w  HaMwr,  BiMDMck  AmboiiM. 
66.  Aaototasfeona  duMuida  ( Hamilton-Badiaimi).  Sew  tioineft  (Macle»y) ;  But  Indlok 

XOMOSann  JwAu  *  l^ler. 

Lwt  ray  nf  doixal  tilniiieiitoue,  as  in  florotoma. 

66.  Konoeinia  thriaaa  ^  LiniiHtuit).    New  Uuinee;  East  Indies;  Cliiiia. 

OlatoiiM  wmfa  (Uocti)  Cttvivr  4k  ValMtdMiWiL 

PamUy  ENGRAULIDiC 

AHQEOTIA  Jnim  it  Xnnuaa. 

67.  Aneliovla  pwimm  (Fowler).  HawaiL 

68.  Aadiovia  ^enaia  Jordan  ASeale,  new  vpedee.  JV<^  Samoa. 

Il<'a>l  4..'M>inbody  (to  Imim-  r>rcaiulal);  «li-|>tli  '>:  r\.  .'.  -.M)  in  Iu>a<1;  iTKnit  4.r>();  interorbitalMaraely 
04|ual  to  eye;  donal  i,  13;  anal  i,  'M;  wtaimM;  maxillary  fl<>ngat«,  5  in  length  of  liewl. 


Pro.S.1— ^»<AiH!<ii<i|iAiMl*J<inUeA8Mle,new«peciea.  Typ«. 


Ii<Hly  ohionij,  i'<iiii|)r<'?i.M'<l;  .•'iiniit  |itiMliii'«'il,  iniiii'iil;  mandible  l.-ir)  in  licud;  iimxillury  extend- 
ing to  posterior  angle  of  itrcopercle;  minute  Ux'th  iu  jaw«,  j]alatine>>,  vomer,  and  pterygoidH;  gill- 
lalren  I.SO  in  eye,  30  oo  lower  limh;  imw^on  of  doiml  nearer  Imu<c  of  randal  thain  tip  of  moat  by 
adislaili-<-  <  >|iiiil  to  width  of  eye,  it:*  luni.'cst  niy  l.'Jii  in  iu-ivl:  li-iiu'tli  ol  ;«■<■(.. nil  I---"  than  il4'[itli  of 
body,  1.76  in  luwl;  inncrtion  of  M-ntraN  ciniuDy  ili.-tant  In-i^ii-m  uriniii  ■it  inTtiiral;*  aii'i  .niirin  ■•!  anal; 
origin  of  anal  umler  |Mit<|erior  thinl  of  dorsal,  \{n  Iuih-  ciinal  to  dislatiri-  from  anterior  mar^'in  >  :  •>>'  to 
posterior  nuuigin  of  u|M>rvle;  caudal  forke<l,  its  IhIwh  «<|ual  to  Icti^'th  of  lieaii;  caudal  p«dunele  rather 
deep,  i.'JD  in  lieatl;  eralei)  dfHdnonfi,  the  middle  row  of  bell\-  v\  ith  »<]iin)M. 

Color  ill  -  jiir  ils  u  liil.',  tlic  -i  .lU  ^  wit  li  ailvery  retlci  t  i.  •n:^,  n  n  m'  ■  .r  Ir-^  tulat*-  willi  miiniti'  lllal  ^; 

dota  on  Uj>|<i'r  ^urLu'c;  ('lii'4'k^  and  iris  with  };ill  relli-rtioiir-;  a  dn.'^ky  Moii  h  i>ii  ii|itKT  |iart  of  orbit,  and 
on  nuchal  region;  cliijht  du<<ky  Hliadiii;;  uIoM);  Inum'  of  don<al,  anal,  and  ti)>|H-r  l>aM*  of  caudal;  cawlal  with 
a  alight  wach  of  dunky;  other  finn  while.    Life  eolorv  wliitc,  (inli*  oliv<-  on  lutick;  a  nilvery  lateral  band.' 

Tyiie  no. 51720,  U.  8.  National  Miiwuin,  from  A|iia;  length  3  inelu-9<.  Of  thie  small  species,  we 
have  about  a  dosen  line  spedmens  from  the  ahores  inalde  the  reef  at  Aiiia. 
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M.  Aa^bioiwim  sviRnaBBi  Jofdan  A  Siale^  new  iipMWM.  JV*^  Samtw. 

Ilead  4  in  IctiKtli;  <lt'i>lli  -!..'>();  cyt-  in  lu-a<l;  -^noiit  1.75;  (l.irxal  I,  13;  ami  1,30;  bOiIm  84; 
iiit«>riirl>ital  fiaui'  <-i|iial  tn  cyp;  maxillary  t,--juul  to  <lf|>tli  of  li^h,  A.M  in  it'itf^h. 

Hoily  eloiipitt',  i-<iiii)>rtw)ed:  mvIcm  lar|{ic  and  deciiliioiii*;  Ih'IIv  tn-nrliaiit,  the  M-ales  of  middle  row 
each  ending  in  a  «lkar|i  Hjiirif :  Miout  projecting,  conical;  origin  of  dumU  midway  between  tip  of  snont 
and  base  of  candai,  itx  l<  mgtvt  ray  f<|uat  to  divtanre  from  middle  nf  eye  in  pnxterior  maryin  of  oiicrcle; 
pectoral  ioaeited  !•>»  hikI  i  xti-nflini;  to  UuM-of  vt-iitntl^,  tli<'  Ii  mi^'IIi  ]  ■>»  in  IumiI;  M  tiinil'- 'J  in  )i<':i<l. 
their  origin  ncaier  iK-ctontl  tlian  hum?  of  aiital;  origin  of  aiwl  iMHuterior  to  Inu'i'  of  ilonutl,  iu  U-iigth  ojiml 
to  head;  caudal  deeply  forked,  the  lobes  equal  to  length  •!  bead;  nomemas  wnall  teeth  on  the 
pterycoitN,  ]>alatineii,  vomer  and  jawa;  maxillary  rxtrnding  to  jKHrterior  alible  of  preoperde,  and 
bearing  a  finale  row  of  tine  teetli;  gillnkera  Boarcely  eqnal  to  eye,  23  on  the  lower  limb. 


Color  in  »piritJ«,  silvery,  darker  alxtve,  with  a  bluish  wrhIi  ;  a  (folden  wtmh  on  cheek ;  a  dtuky  blotch 
on  u]>|>iT  inarvtii  of  i>rliit;  fiii.x  all  yelli>wiyh  whit«-,  tli(>  caudal  wil)i  an  indiMinct  tip  of  iluxky  on  end 
of  lobes.  In  life  one  Bpecimen  had  an  orange  blotch  behind  gill-o|)ening  above,  dorsal  and  caudal 
chiefly  light  orange-lwown,  no  eilvery  lalefal  band. 

Five  !<|HH-imen!«,  from  Apia;  tyjM>  no.  M71!i.  T.  S.  Xatiiaial  MtiM«Miiii,  iiiclicH  Ion;;-  In  all  tlicM 
specimens  the  dej^h  if  A.Wt  to  4.7'i  in  tin-  li'ri<.'ili,  instead  of  4  titiiet*,  an  Htatcd  by  Itliieker  and  Cii'inther 
of  Anehoria  btrinmit,  the  neareft  ku  >\4  n  f  |M'i'ies. 

Thin  Hpwit-M  is  iKuin'.l  for  T)r.  Uarton  Warren  Kvemiann. 

70.  Anehoria  acratchleyi  (I{aiuitay  &  Ogilby).    New  Guinea. 

AWNHrfte  seMleUcyl  Raauaf  *  Oinhy.  Piee.  Una.  floe.  M.  S.  W.  UM,  n,  •McUaad  Khw  <M«w  Oatasa) . 

71.  AncbiQvia  amchraricoUilto  (Bleeker).  New  Guinea  (Macleay);  Eaat  Indies. 

Paatitjr  AULOPIDiC 
AHMMUnRBAUnn  Boaaparf. 
79.  Ohlaraphthalaiui  praridena  Uilberl  St  (Earner.   Deep  waten  of  Hawaii 

Ptoiily  SYNODONTIDiC. 
•IWMKW  BMk  ft  SshaeUer. 
78.  Bynodua  variua  Lao^pdde.  Hawaii;  Samoa;  New  Oulnea;  Fiji;  Mangama  (Scale);  Japan. 

A  few  apecimena  of  tida  widely  difinard  uperiea  wen  taken  at  fiaiooa,  on  the  shore  within  the  reeL 
74.  WjaoiM  kaiaataa  QQnther.  Deep  kmw  of  Hawaii;  Arafara  Sea. 

TRACHIHOCEPHALUB  Oill. 
70.  Trachinooophalua  myope  Furster.    Hawaii;  wami  seas. 
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•AVBIDA  OMtar. 

78.  Baurida  gfracilU  (Quoy  &  (Jaimanl).    Hawuii;  Sjnuoa:  N'c«- (iiiinpH;  Snldm/.M      i  St-aloV 

Two  BpecimeDii  were  taken  iu  the  seine  at  Apia.  Tliey  are  wore  deeply  colored  than  Ilaa'aiian 
examplM^  bat  ai«  not  otberwna  different  Thk  epeciea  is  cammaii  aboat  HawaiL 

77.  BwirMa  graadiaqiaainia  Oilntber.  Louiaiadee;  Aaetnlia. 

78.  Swiiid»tiimba  (Blodi).  Vaoieolo;  Waigin;  Ewt  Indjes. 

Fanily  BRACHYrTEROIDiE. 
■BAUHIRJUini  GtBttar. 

79.  Bracihyptwpola  aatamiMtna  Gilbert.  Deep  eeas  of  HawaiL 

Family  MYCTOPHIDiC 

DABTBOOPILVS  OttatlMr. 
SO.  Dasyacopelua  aaper  (Richardson).   New  Ireland. 

81.  BaasraeopeliM  atallaAua  (Bennett).  Open  Pteiflo. 

.•iiiliflilt  rtrlliilut  UrtllK'tt.  \Vh  lliliR  Vi>y;ii;<',  II,  >H  open  Pacific. 

82.  Dasyscopelus  pristilepis  (iillM-rt     ('niiiicr.    !).•(>])  sras  of  Hawaii. 

83.  Daayacopelus  spinoaiiB  (Lutkt>iu.    Dt-t-p  Kfiu<  < >i  Hawaii. 

N&NNOBRACHItllC  Oonther. 

84.  Haattobrachium  nigrum  CiiltM-rt.    !><>(•]>  mnvi  of  Hawaii. 

MYCTOFUUM  Raflnesqne. 
86.  Myctophuin  tibulatum  Uilljert  t.V  Cramer.    l)eep  eeau  of  ilawaiL 

86.  Myctophum  mar^aritAtom  Gilbert  Deep  seas  of  Hawaii. 

87.  l^etovhum  Inikani  Gilbert  Deep  seas  of  Hawaii. 

88.  MyetophtUB  •vwrmaaai  Gilbert  Deep  eeaa  of  Hawaii. 

IHaroMWmin  Utkea. 

89.  BbliiMoopeltta  oceaaieua  Jordan  A  Everuaon.  Deep  aeaa  to  the  eoothward  of  Hawaii. 

mAPSVI  Sffaaaaaa.   (iffOofworaGoodeft  Bean.) 

90.  Diafbtti  tirolampoa  Gilbert  ft  Cramer.  Deep  eeas  of  Hawaii. 

91.  Diaphna  ehvyaorlqrii^tta  Gilbert  ft  Cramer.  Deep  aeaa  of  Hawaii. 
99.  IMaphaa  adanomna  Gilbert   Deep  aeaa  of  Hawaii. 

GumoBBAveBn  impur. 

98.  Oentrolnaiielina  duarooeiplialiia  Fowler.  Deep  aeaa  of  Hawaii. 
94.  Oentrobrnrtma  gracUlosudua  Gilbert  Deep  aew  of  IlawaiL 

mwoviLVi  laiuMoa. 
96.  Ifaoioopalua  aloocfei  Jordan  ft  Stark*.  Deep  aeaa  of  Hawaii;  Japan. 

Family  MAUROLlCIDiG. 

lAIAlOIS  JaadaaftltaAa. 
90.  Zalargaa  aimbarina  Jordan  ft  Slarlca.  Open  aea  between  Hawaii  and  Seattle. 
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Family  GOX<IST()MII).€. 
CTOLOTHOHS  Oo«d»  *  B«aa. 

97.  Cyclothone  rhodadnnia  ilill.frl     Ijft'j.  -fjin  nf  Hawaii. 

98.  Cyclothone  canina  (Ulbert.    ])<-«■{' -<';i>  Ilii'.Naii 

OOM0ST0H&  Kafineiqae. 

99.  Qonoatoma  eloiig-atum  liilnthcr.    Dvk\>  wutc-r  off  New  (iuiiitw. 


I  oanllMr.  Clwtlcnttr  Hept..  iw.  IMT.  Nmt  Otiima. 

laaiily  ST(IMIIi).*. 
8T0MIA8  SIho. 

100.  BtomiM  boa  K\m>.    Mid-l'aciiii-;  Mcttitcrnuieaii. 

too,  VtUtn,  BmI.  Xon.  vm.  m  Uf*  IT  W..  mM-pMlNr. 


101.  JyBbOBMOMlMifcrUnbBrt.   Deep  bbm  of  the  IMflc. 

Family  II)l.\CA\rnil),E. 
diacahthui  p»t«ft. 

108.  Idiacaathoa  faanM»  F^teis.   Open  Fteific. 

UtmmtMatfitcUlK  Man.  Bw).  Hon.  im.  mi.  north  of  Ntw  Oulooa.  I'Wi^m^W. 


Fauiil)  SThKNoPiVCIlIDli. 
8T2BN0PTYX  Horrmann 
108.  Btornoptjrx  diaphaua  Uemuann     \>rv\,  -cin  i>t  Hawaii;  deep 

FOLTIFKHB  OUnthor. 
104.  Polji^u*  nnttiiiffi  Uilbert   Deep  em»  of  Hawaii. 

ABOTBinnra  OUnUior. 
lOB.  Axgyxipnus  avUpptettt*  Gilbert  A  Cnuoer.  ]>eep-ae«a  of  UawaiL 


106.  AvfynvelMiu  heathi  Gilbert.  Deep  nm  of  HaweU. 


107.  Oii^loplMa  padflena  Oanther.  Mid-PteiOc. 

Family  PARALBPIDJL 


108.  Leatidiiim  avduBi  GilberL  Vwp  mmw  of  Hawaii. 


100.  VaoBodia  TOras  Ontelnan.  Xew  Cakdonia. 

XnmdU  twraLr  dHielnau,  Pior.  Zinl.  foe.  VleC  ttOS,  US,  MaiMnw  (N«w  Caltdoala). 


TBB  FiraXS  OF  SAMOA.  Idl 

FMBlljr  HALOSAURlDifi. 
AUnmunHA  Oooi*  *  Bmul  (/raloanmyMii  OoU«tt.) 

110.  AMzovuidia  1mw>!mmI»  Gilbert  Deep  w«tera  of  Hawaii,  Kanal  I. 

111.  Aldnmrndia  proboMidaA  Gilbert   Deep  waa  of  Hawaii, 
tlfl.  AMnvaadia  vwrticaUa  Gilbert.  Deq>  nai  of  Hawaii. 

Pamttr  PLOTOSIDiC 
PLOnmra  laa^Mi. 

118.  Flotosua  an^cuillaris  Bloch.  Apoa.  Sanooa;  Waigia;  NewGomea;  Soloiiion  l8landa(8eale); 

AHia;  Kai*t  Indies. 

PMotttt  ikapor  Xjomm.  \«f.  Ooqullle.  Zonl.  II.  m,  |>l.  31.  iix-  3.  \>0>'.  Waieiu 
Thia  little  catfiisli  is  occasionally  taken  in  shallow  wattr  i  -i  K  the  reef  at  Apia.    The  yellow 
atripee  on  tlm  aidea  an  very  faint  or  wanting  in  oar  apecimeae,  which  otberwiae  do  not  aeem  to  differ 
at  all  tttm  apecimena  from  Nagamlct.   We  therefnre  plare  the  opeciefl  of  the  Sonth  fleaa  {PUtonu 

itajmr,  t\tv<  n\ni\  lir^t  fmni  Wuiniu    in        ->  iii  in s  ;t:y  of  I'I'iIikiiix  <nfji:i!lirr<. 

Color  dark  olive,  luottled,  white  (jeluw;  Kidee  with  scart'ely  a  tmce  uf  jjaie  stripcH;  fiiia  dui«ky, 
eapedalfy  on  tbe  edges.  Young  individaab  more  distinctly  marked,  with  two  white  atripea. 

omiOOLAni  OlBfhiir. 

1 14.  Oaidioclaaia  auwrooaphalita  (Cavier  k  Valendennes).  New  Guinea  (Haelmy);  Timor. 

tAOMtlinMIl  las^Ma. 

115.  TMhjrauma  gralll  (Knar  A  Steindachnar). 

Aftu»  0^  Kacc  *  IMadaelner.  StL  Ak.  WIh.  Wlaa.  laff. ».  temoa. 

Thi»  HiMM-ifii  is  deecrilied  frtiin  Samm.    Perhaps  the  8|)ecimen  is  not  finmoan,  bnt  came  fimn  the 

East  Indian  region,  where  i'attit<lieM  of  ttiiit  type  are  ahundant. 

110.  Tltdiyaarna  annigar  (Oe  Via).  New  Britain. 

Jfteoniatocr  D«  Via,  PMB.  Una.  aoe.  N.  &  W.  UBi      Nmp  Bitain. 

ausraBlBTS  eaH«r  *  Taleadanse. 

117.  OiOaialitfeyaftonftttt  (Ramsay  A  Ogitby).  NewGdnea. 

Ar,...        nn^Aiu^.i',  Pm.  Uiin.s<x-.  K.  s.  w.  ii«M,U,  ■irieldaMdXIvwCltewOalBM). 

118.  Qaleidithys  latirostris  (Maeleay).    New  Guinea. 
AHmtUbMlrliUmamf,  Pne.  Ltain.  floe.  H.  &  W.  U84,  XM. 

mmiABIeAsr. 

110.  Vatana  ^tuls  (Ranuay  &  Ogilby).  New  Guinea. 

ilrbMvatotB  BaaMjr  AQstlbr,  op.  rit.,  16t  Sttiddaad  Rlw  (N«w  OaiMa). 

180.  Hatuma  thrinaaiiin  (B&ppell).  New  Guinea  (Maclcay);  Kaat  Indiea. 

MMMSnMMUnm  lUekar. 

181.  BtaodvillMlodtta  dayi  Bamsay  A  O^lby.  StricUand  River,  New  Guinea. 

188.  Hamipimalodua  craaailahiria  Bamsay  A  Ogilby.  Strickland  River,  New  Guinea. 

LAKBBBTU  Peragla. 

188.  Lambertia  atra  Pcrtiu'iii.    New  <  iuiiica. 

Utmbtrtia atra  PituxU,  Ann.  .Mum  Ucnovn  lim.  S'*>,  Bast  New  Guinea. 
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Vmttj  ANGUILLlOie. 


IM.  Angruilla  mauritiana  Hi  tuu>tt.    J\ma  titfu' i-lnutnlo:  T'lna  ifiiinUi.    Waigin;  Ikhiti;  SuMMii  In 

riven-;  .lMli;iiuia  I  ,  Li  v  uka  and  Ovalau;  Fiji  H  imitln'i  i :  >jt«t  liulies<. 

Aniiuillit  iM>iuri7i'iH<t  Hi  nin  il.  I'nn  Coiiim.  /.tn<l  Six',  l<<'\.  \>,  Mauritius.  (jthilliir,  C*t.f  TDI  S6i  Amboltia, 
('f)ion.  i'liilii>[>ihi"<.  KiiriiKMi,  Alnioruli,  Jiilmiiiui  I.  (iiinther,  Hbon  Fitiiw,  CltalleBCOTt  WO.  U,  L«lui 
VVaihelia  (Tahllii. 

Anrinilla  mnmiunila  yiioy  A  <iaimn»l.  Vny  tj'ranit',  ly.M.  211,  Watglu. 

Miir.iH'i  mnrni'rr'ttit  Kiitr.  Xiivara  Fi-i  lio.  aiW.  Tahiti,  H<>iiKk<<n>!. 

Angiiillii  lai'nwi  Kichanlhon,  Vxy.  En'bii^Hiiil  Terror,  113.  Itllli.  linilth  fIrM 

Murirnii  vmruhU'i  HkfkiT.  Alia*.  Miini'iii<l;i'.  V.  tab.  I.  tig.  1,  iMtlndlMS  BOtaflMtpMa. 

AmguUit  joMuiiur  uambcr,  Fiib.  ZaliitlMr,  I'U.  JobaiiM  I. 

Thin  epeciee  hi  the  commonest  eel  of  the  Samoan  IsUndr,  sbomidinf;  in  quiet  wBtera  in  all  the 

!«ln'aiii!',  and  rrarliini;  a  i-oiiHi(leral>If  si/c.  We  liavi'ulxint  IJO  inn'iis,  inutitly  fmin  VaisifpirKi  KivtT. 
Tlie  H]H-('it-s  varifH  l■(lll^<i•k•rHl>)y  tii  (he  iiuM^rtioii  uf  the  ilonnil,  uhich  ii«  always  well  furwani,  however. 
The  budy  is  always  finely  mottled  or  mfu-bled,  hence  the  veniRcohir  name  of  twfa  tafailoUdo,  or 
"eel  colore*!  like  [Imiled]  taro." 

Life  colore  of  one  specimen  from  Apia,  dark  brown,  ei'erywbere  reticulate  with  darker.  Another 
was  mottled  olive  and  black;  doml  and  anal  edged  wi^  pale. 

186>  An^illa  fldjienais  <  iinillii-r.    ]{ivcr>i  of  Tiji. 

AmuiUa  fiiljiiiuu  CiUiitlKT,  Cut.,  viii,  X,  IH'O,  Kandavu  and  l^atrl  (Fyi). 

This  species,  which  we  have  not  N«n,  is  very  close  to  AnjfuSla  SMiinliaiHi,  and  seems  within 

till-  limit."  i>{  vurintinn  of  that  species. 

126.  AnffuiUa  obecun  GQntlwr.  Fiji. 

AtiguUla  uteara  oaathcr.  Pioe.  Awl.  Sor.  Vict.  IBTi,  CO,  P4L 

187.  Angwlllft  o«alMlt«uis  Kaup.  Tahiti. 

Aii'riidii  .</iiA<  rf.  iij<r<  Kimp.  AnIo  Bamb.  Mil*.  IT.  Tahiti. 

198.  A«giiiii»  megaatomA  Kaup.    Tlwa  mea.   Mangarcva;  Andteom;  Tahiti;  Samoa;  Rarotonpi; 
Tuhuai;  Aiistnl  Is.;  Nnkahiva,  Marqnmas  Is.  (Smle). 

AlVuUla  antil'wi*  (iUMtliiT.  Oit..  via.  34.  l^Tu,  Aoettcum.  (hiiithfr,  8liori-  Ki-ihi-!.,  Challfri|$er,  IMO.  18,  Lake 
Walhdra  iTahiti). 

This  t<tieci<->>  iK  iiiiifnniily  colored  nUtvo,  \m\e  below,  with  the  dorKil  well  forward,  though  less 
iidvuiiriNl  tlmn  in  .li(;/'n7/<i  wiKriVi'inn;  the  teeth  in  very  bnwMl  IkiikIm,  tlie  vnmeriiie  l>and  narrower 
than  tiie  iimxillary  l«iiili<.  We  have  two  HiieciiiieiiH  Iimui  ihc  Valsij/aiio  Ilivi  r  at  A])ia.  Kuup's 
tyiie  is  said  to  come  from  Mcgarava,  which  is  evidently  a  iiii»(>riut  fur  Maiwireva,  one  of  the 
Gambier  Islands. 

I. iff  i-.>!rii>  of  a  --I"  !  iuii  ti  from  .\j>ia,  yellow  linovii,  l»-lly  aiiil  rloi^al  yellow  ;  lilie  yellow  dotaon 
iiileral  line,    .\luch  paler  uiul  more  yelluw  than  Auijiiilla  autlmlui.    I)ui>al  tin  mure  u<lvan('«d. 

189.  Angiiillaaidst  Bleeker.  Samoa;  New  Zealand. 

The  H|)ei*iei4  lieems  to  iliffer  from  Aininiihi  lumtTiiH*  in  having  the  maxillary  extendinK  lieyond  the 
eye,  the  vomerine  teeib  ak<o  extending  Uiekwanl  almoft  as  far  as  the  niaxilUry  teeth.  We  have  one 
liuve  »i[>wimen  from  Ramoa  answering  to  the  description  of  this  species.    Were  it  not  for  the  much 

longer  nia\i'I.ity  we  >linii|.l  tliink  tiiin  ilie  u<hi1l  of  .\ii<jtiilt-i  ,-f,'i,',.. 

Life  euluns  of  a  i^|jecimen  from  Apia,  plain  dark  brown,  yelluw  l>elowi  dorsal  grayish  dui^ky.  I)or> 
aal  posterior. 

180.  Aaguilla  aus trails  RiehaniKon.  Samoa;  New  Zealand;  ISast  Indies. 

Of  thin  ("iiccioH  we  have  half  a  dozen  yoong  frfun  the  ftn>am«  ( Vaifigono,  GaM>ga>«i  almiit  Apia. 
They  neem  to  agree  |>erfeetly  with  AiiguiUa  tuutniiit,  having  the  dun<al  iiu>erte<l  a  little  before  vent  and 
the  vomerine  hand  of  teeth  considerably  ahoiler  than  the  maxillary  hand. 


TUB  F18H£8  OF  SAMOA.  19tt 

TkMj  SYNAPHOBRANCBlDiB. 
mAnaamuKEmukam. 

181.  Synapihabniidnu  1iir»dijionns  6Ube>^  Deep  aew  of  Hawaii. 

FkBily  LBPTOCEPBALlDiE. 
UnNMUnULVI  OntUa. 

189.  L«ptocephalua  marffiaallm  Valanciennea.    /W  tokmht.  Hawaii;  Saawja;  New  Ooinea; 

I'^ift  lncli«'>'. 

Thitf  coiiKt^r  eul,  ixJiiiinoD  tbrougbout  the  Pacific,  is  alMindant  both  at  ij«uiua  and  Honolulu.  It  ia 
eaaily  knowa  by  the  Mack  blotch  on  the  pectoral  fin.  We  have  8  ezamplea  from  aamoa. 

OOaOULLin  OgUby. 
188.  OoBgrelliia  howerai  Jenkina.  Hawaii. 
184.  Ooagrellaa  nao-giiiiiaieiia  (Bleaker).  New  Guinea. 
180.  Con^ellus  fljienaie  Ct^illty.  Fiji. 

( ■■/ij^M  .  I'/ij-  <  i-lJiv,  I'lri.-.  I. 111.  S<ii-.  N.  S.  \V.  INIIK, -J*.  Fiji. 

186.  CongrelluB  g^uttulatus  (Guatlivr).  S«4tn)Uii;  Fiji. 

One  apecimen  from  Apia.   Life  eoloia,  li^it  olive,  with  dark  croHMhadee;  pectoral  plain;  vertieai 

An!'  with  )>riia<l  ilark  ed||e;  an  oblirjuc  oliw  xliado  lH'f<>rt>  t^yc. 

187.  Coagrellua  nqwweua  Gilbert  A,  Cramer.  Deep  aeaa  of  Hawaii. 

188.  ProaqrUaittor  aloodd  Gilbert  ft  Cramer.  Deep  eeaa  of  Hawaii. 

imWPOllTOTXS  OUbwt. 

189.  Xetopomiyetar  denticul^tu  Gilbert.  Deep  aeaa  of  Hawaii  ' 

VmiMlO  lajdar. 

140.  ▼otoraio  TesTCOB  Snyder.  Hawaii 

Panily  Ul'RiCNESOCID^. 
innuniMa  ibcuiiaad. 

141.  XvineiMaoK  oineretia  (ForeUkl).  Hood  Bay;  New  Guinea;  East  Indiei. 

Family  HYKIDiE. 

■DBMnCRtRn  Bleaker. 

148.  Xttrmtkhihyia  maerQpterua  nedcer.  New  Ckledonia;  I-^aat  Indiee. 

WntWItMBWA  Ogilby. 

148.  K yropternxk  laticandata  Ogilby.  Fiji 

MfropUrtm  MfcrndMs  Ogllbgr.  rtoc  Uan.  Bne.  N.  8.  W.,  im,  ta,  VQI. 

Family  NeMICHTHYIDiC 
MSmmBTI  Biakartaia. 

144.  Xeodditiiya  aeolopaioeua  Richardaon.  N<Mtb  of  V»piUi  in  deep  water;  open  bbm. 
JftmkMkDimn)lwpatf*,  Pwcn,  Beii.  Hon.  UM,  IM9.  north  of  Vtjmm  In  dmp  water. 
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BULLKTIN  OK  THK  HI  KKAr  (>F  nSUEBISB. 


8ER&IV0XER  Oill  *  Kytor. 
140.  Serrivomer  beani  Gilbert.   I>tiei>  m-hi^  <>i  llauaii. 

tTSKOHIDinC  Oilbert 

140.  Btomonidlmn  liypemalM  Gilbert  Deep  km  of  lUmui 

miATOPBOBA  OUbwt. 

147.  Vematopnim  p<dyffoiiilin»  Gilbert.  Deep  aeM  of  Hawaii. 

Fkaily  OPHICHTHYIDiE. 

nSMmAMBVI  BleA. 

148.  flphagabnuidMia  flaTicandua  Snyder.  Maui,  Hawaii. 

SALOPHU  laflaeHM. 

149.  Dalophialangipiiiiiia  (Kner  A  fiteindechner).  f>«ini:a. 

T)ii^<  '-tii:ill  >|H-<'it-.«,  v<Ty  )<lcii<l(.'r  in  fortii  uikI  lia\iii^'  th<-  ilorhal  inaerted  in  advance  o(  the  gUI* 
u|>i-niii^',  in  known  (n  ii."  froni  n  vi>ry  yoiiiiK  cxantiile  takrii  Nt  A|Ma. 

160.  Dalophia  mi*olensi«  ((uuitht-rj.  MimI. 

OpUaOm  ifwInwO  GitBtber.  Ann.  Mat.  NaL  BlaL,  x.  im,  431^  Mlaol. 

161.  IBcMidoiiapllia  fbwlari  Jordan  A  Evermann.  Hawaii. 
168.  IDarndonfliphia  — cggegoti  Jenkina  HawaiL 

163.  Microdonophia  polyophtiMlania  Bleeker.    Hawaii;  Kaxt  Indiet*. 

Thix  K|iecietidi(fera  (mm  the  type  of  Mkniamphit  ixx  having  tbedorvl  ituerted  over  the  middle  of 
tlie  bead.   The  body  ia  uniformly  <<olonHl. 

BAaC&HICHTHTB  Jordan  A  Oavia. 

164.  Baac&nichtbya  pinguia  i-iuntlier.    Solomon  l8taii<l)<. 

fly WeMlgt  ylwgiKi  Otolher.  Ann.  Mac.  Net.  W*^  X,  UR,  4SBi  ••Imbwi  lataarfa. 

eAUlOBLTt  qtlAeaM. 

166.  Oallaehailya  Inta«Hi  Snyder.  Mololni,  Hawaiian  lafande. 

160.  Olallecbelya  fllaiia  (GuntluT).  Miw>l. 

OrlUeUlmfi»>rt»OltaM^.  Ann.  Ma«.  N»i  IHki..  \.  in;'.>.  vi\  Mtsol. 

LEIITBAXU*  BlMkar. 

1S7.  Leiuranua  aeraicinctua  (Ijiy  A  Vhwh-M).    'Mn'iifn  nil.    liawHii;  Jii|iaii:  l-ln.-'t  Imlies. 

Of  tliiu  siiwit-s  wv  Imvi"  ono  l.iruc  :s|m-(-uiiimi  in>iu  A|'i;i.  It?'  i-Dlumtioii  ia  wondurfully  «'1um>  to  tliat 
9i  OUerfule* coluMnut,  tmt  ilir  lilark  bands  arebnuKli-r  tlum  in  the  latter,  and  most  of  tliein  <lu  not 
meet  the  fellow  on  the  belly.  Thia  apedea  ia  widely  Uiffuaed,  occarring  in  company  with  the  two 
apedea  of  CMen»te$,  both  of  which  are  coktred  icnwrkably  Ulw  it 

168.  Iielnnuma  eolira  ( De  Via) .  South  Seas. 

iipl.i-  liil.itf  n>l>nt  I>i'  VK,  rt'T   I  !•  n  S.K-.  N  S  \V  ,  l--!   I v,  South  Seas. 

Thii)  ^'|N^«-iu8  it)  isaid  U>  liiivv  lUn  Iwad  ouc-tvutti  of  the  length  of  llie  trunk.  In  other  ri«{ject8  it 
agreoa  with  JLeiurantia  aemteinotai^  with  which  it  ia  probably  identical. 
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BRACHT80MOFHI8  K*iip. 
169.  Brachy*omophis  henahawi  Jonlat)  (!&:  Siiydt-r.  Honolulu. 

160.  Brachyaomophis  crocodoUnus  (Bennetts.    Tahiti;  Mauritiaa. 

MYRICHTHYS  Oirard. 

161.  Kyrichthya  stypurua  Siuitli  it  Swain.    JuhtiMUtii  1. 
168.  Xyriohthya  magiiifiiTO  (Abbott).  Hmwiii. 

CHUTAflTXa  Jordan  *  Bayder. 

108.  Chl«va«t«a  eolubriau*  (Boddaert).    I^iiiuh;  (ioain;  KmA  Indka. 

A  few  flpedmana  fioiv  Samoa. 
164.  Chlevaatea  fSudrntu  (Ahl).    Saniou:  l-°.iit<t  Iixlief. 

.tfur.rN'i/<j.''(nr'i  Ahl,  I)e  Haraiiu  ct  ( i|>hi('htli<i.  ITNV.  1>.  East  Indict. 
Olihiilithi/s  r,J>il/rinu»Jn»cii\hif  iliiiulier.  i  nt..  Mil,  M.  ISTO,  Hnrtuvi. 
OpMiMhtft  naja  I>c  Vii,  Pruc.  Unn.  Soc.  N.  S.  W.  UaM.  455,  South  Sum. 

Thia  apedaa  tarnm  to  vut  dWtinct  from  Chtemria  tMbntau.  The  head  b  aboiter,  9  to  II  timaa  in 
tlw  lancth  oLthe  tnwk  (7  to  8  in  CMmMie*  «oMr{Miui).   The  Mack  croaB^wnda  are  Icai  vagulariy 


FM.  at^CMmHMJtaMW  (Ahl). 


((Mined,  havitiff  backwanl  projertlonn,  and  there  la  in  the  pale  Intenpaoe  mally  a  laige  rounded 
Uaek  apotor  •hvIIuh. 

We  hare  two  iai^ge  examples  fn>iu  the  cnral  re<>f  nt  Apia. 

Family  MdRINCLIll.-E. 
MOBHroir A  Oray .    1 1  iiu  I  ui  i  ing  AphtkatmMoh^  Kaap. ) 
166.  MoringTia  hawaiiensis  Suv.l.  r  ll^mululu. 

166.  Moriugiia  macrocephala  ItltH-ktT.    ."Nimoa;  East  Indies. 

Of  thia  lare  apedea,  distinjniiKhpd  by  itn  lonir  head,  ve  have  one  fine  spedmen  from  the  harbor  of 
Ftgol'aco.    Depth4in  h*-a<l;  hcii<l  It  iti  ti)t;il  It  nu'lli;  pi  ctoml  inimitc,  Mcalc-likc;  ;.'in-ii|"-!iiiiL's -.ciiiiratf. 

Life  culura  light  pinkish  bniwu,  nearly  unilurin;  iicinl  very  clear  tranxliit'cnt  nwy  rtNi;  eaudul  more 
orange. 

Ttii'<  y]>i-<'iiiicii  wiu)  taken  in  Kilt  wuti-rat  ilie  nioiiih  of  a  UUle  brook  and  waa  very  tenadooa  of  life. 

167.  Horiuipia  Javanica  (Kaup).    Fiji;  .Moluccas. 
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BULLETIN  OF  THE  Hl'REAl'  OF  KWHERIBS. 
Family  MUR,+:NII).4u 


KHINAMTrajENA  Oarinui. 

This  genus  differs  from  Eurymin  ti-ni  in  having;  the  anterior  noetri]i<  slit  ntid  dilated  at  the  en<lB, 
whii'li  are  prcMliieeil  into  Unm  tla|ic. 

168.  Rhinamureena  quee*ita  (iarman.    Marshall  I». 

Ilhinamurirna  i/turtila  tiannan.  Bull.  K^m-x  ll»t.  l^fn,  ill.  Marshall  la. 

169.  Rhinamureena  eritima  Jordan  &  S(>ule,  lu-w  r\ief'um.  .^nuML 

lleiid  7.'_t»  ill  total  Iciigtli,  l>.(Vi  in  l"idy  iiiilerior  to  vent;  de|*tli  L' in  liead;  vent  exactly  niidwar 
iH'tweeii  liji  of  snout  an<l  1i|i  of  tail;  leiifrtli  of  wiout,  frnni  i>o(<t<-rior  nuetril,  .'i.:;!!  in  lieud;  eye  2  in 
Hiiout;  aiij^le  of  jawH  2.-i)  in  liea<l;  jawx  i-urved  »ii<l  i-aii  not  Ih*  eompletely  «-Iiih(m1;  dorsal  liiuli  4.(iO  in 
heiid;  anal  nlioiit  oiie-lialf  IiikI'  aj4  di irttil ;  orit.'iii  of  anal  imtiiedialely  {lo^terior  to  vent;  oripn  of 
d(irt<ul  aUiut  iiiiilvtuy  li'-tutH-n  ^ill-o]H>niiit;H  and  ati};le  of  jawn;  ^'illHi|ieniii^'!'  cize  of  eye;  uiit4>rior 
nostriU  on  end  of  snout  lon^,  atioiit  iijual  to  eye,  temiirmiin^  in  an  ex|mniled  iWfk  two-ihinl)<  an  wide 
as  eye;  |K«iterior  not«tril?  conBiHtiiig  of  xliglitly  eiuvatvil  tuhtm  eituaUxl  on  upjier  nide  of  !<nout  directly 


Fi«.  t>, — ifAfMiimumrjiu  » rilimn  ,li>r<lnii  ii  Sonle,  la-w  "piTUf.  Tyi*. 


aliovc  anterior  tiiarv;in  of  eye;  top  of  niioiit  Hut  with  a  narrow  eoncave  groove;  depth  of  Httont  at  ante- 
rior niaruin  of  eye  slightly  lew*  than  width;  fun-hi-atl  evenly  roun«le<l  frotn  iM)i<terior  of  eye*;  ti-eth  in 
lower  jaw  in  a  niiiiile  row  of  f<hun\  eonnive  twth  on  eaoh  side,  the  anterior  five  being  enlan.'e<l; 
jMB^terior  ti-*'!)!  of  i)p|i«r  jaw  nniall  and  uninerial,  the  anterior  te«'lh  lar^^e  him'rial  eanineH,  (hn-e  of 
winch  are  on  the  iimliaii  line  of  v«>nier;  a  Hinule  row  of  hlunt  jMilalinit  teeth;  tlintatwiiii  nuinertjus 
luiigitddinul  wrinkles. 

Life  eulur^,  liglit-grayish  hrown,  paler  Ix-low;  dorsNil  du-<ky  with  a  sharply  der»ne<l  bluish  w  hite 
eilgi-;  anal  with  a  laiiit  [lale  eflp-,  ('olnr  in  .•Jpirit.s  earlli-hrown,  yellowish  on  Wily  and  under  jKirt  of 
heiid,  dorsal  and  anal  with  di.ilinct  white  margin.-',  that  of  the  dorxal  broader,  the  posterior  third  of 
dorsal  shading  into  an  interinargitial  hlaek  area,  a  yellow  ish  wash  on  head  jwisterior  li»  eye. 

Thi:^  very  hanilmiuie  eel  \»  known  to  us  from  a  single  s|iecimen  iti.lo  inrhes  long,  taken  at  Pago 
fago.    Tyjie  no,  olTI",  1'.      National  Museum. 

XU&SKA  Liojueot. 
170.  Muraena  kailuaa  Jordan  &  Kv«miann.  Hawaii. 

Murtmu  imrx(a!i»  HIeekor,  Atlaf,  Murnnidie.  S6,  pi.  'it',  flita.  t  uid  2.  Javn.  Cncnc;  probably  not  MurmapardfUttof 

SrIilcKi'l.  a  Japanese  sf>«'ies. 
Hurama  t'liVif.r  Jnnlari  &  Kvcnnanii.  Bull.  V,  s.  Fixli  Cmnni..  X\\\,  VArl  (19U3),  UA.  Kailua  i  Hawaii). 
.Vur.m<i  liimpm  Jetikliix,  Hull.  I'.  ».  F1.'>li  Ci>tnni.,  xxtl,  i90a  <  I90B),        t\g.  ;i,  Honolulu. 
MHTinia  X'riniAi  JenklnR,  Bull.  l*.  S.  Fluh  (Viinni..  xxii,  IWI  (liKKii,       tig.  4.  Hoaolulu. 

ThiH  )>p(>cies  iit  rather  eoinnioii  alniut  the  Hawaiian  reefs,  hut  was  not  seen  at  Samoa.  The  receipt 
of  additional  s|M-eiiueuis  from  Honolulu  furres  us  to  believe  that  the  variation  in  the  arrangeiueut  of 
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■pots  in  this  qwdw  to  verjr  Rreat.  If  M.  kamla  and  M.  tampra  an  dntinet  spaeies,  ««  moat  add  •till 

two  more  to  tht'  li.-*t.  TIk'  s|M'<  ii>?i  is  v»Ty  <•^l^^>  t<«  tlic  JapancM-  Mnr.iu'i  ^-.f r  /.//i,»  Si  hltvfl.  and  HMJT 
prore  tu  In*  a  variation  of  ihf  lat'vr,  as  ItUi  ki^  r  has  su]>|><>se<l.  In  Murxna  La Uu«  the  white  ^totaon 
the  belly  are  larjzer  than  in  the  Jn|i>anese  sixx-iw. 

The  life  oolotation  *>f  this  s|H><'itt>  m  very  bright  and  attiactive. 

171.  Kuraenapavoaili*  Ridiardwjn.    Sonth  Seas. 

Murmta  pavoitbta  Btetmwliwin,  Vuyagv  Hulpliitr.  no.  I'l.      (iRa.       South  8ms. 

BHCHELYMAB8A  Kanp. 
17d.  Enchelynassa  canina  ((2<">.v  i'^  ^iaiinanl ).    Hawaii;  Samoa:  Rawak;  Wai)dn. 

ituru  wi  nit/iii'J'i  4ui>y  A  liiilmHrd.  \<'\,  I'riilili'.  '.'IT,  Rawak,  Waiglu. 

i:rirhrl'/»ii.-Mi  f,'/..'»t/  Kiiii|i.  .\|Hi<li-.  72.  Ilif.  .Vi.         lo-ttlity  unkriHHn     I.ir.liui  A  Su}d»T.  ITik'.  r.  S.  Niit,  Mu*., 

Uymuolkmaz  I'lnofrNtu*  Jordan  A  EvcmuinD,  Bull.  C.  6.  Flab  Comm.,  xxii,  1SM2  UW><  1^.  Kail  urn  (HawaU). 
Of  thto  apeeitw  8  Kpacimena  are  known  beridea  the  original  typei.  These  are  the  tjrpe  of  G.  tinolfitttu 

from  Hawaii,  a  vf-ry  siniiliir  H|>ecinien  now  Wfon-  us,  fnnn  .'^anioa.  anil  u  very  htrv'*'  exaniiilf  •■iiiiilar  to 
Kaop's  type,  £roai  Hawaii.    It  ia  oae  of  the  larv*-^t  of  th<'  murayt*,  aiul  the  uic»t  (oniiiUably  arnted. 

SVBTXTCTERA  Kaap. 

178.  Borymjcter*  aentiroatna  (Abbott).  Hawaii. 

Jtaraaa  onlbMMi  AMoU.  tne.  Ac.  Mat.  M.  FMIa.  isaa.  416.  MawalL 

OtamMmu  uutlmMt  Pawtor,  fne.  Ac.  Vat.  ad.  mia.  nm  4N.  plata  U,  BawaU.  ■wwiyadawB. 

OTioNnnnAx  hoA.  AwC 
174.  Ojnaothorax  Mqplarai  (OQnOMr).  Baoid  I. 

Murirna  rnfttmt  r,{\n%hvT.  PHt-.  vill,  1'22,  1»<T0,  Raout  I. 

176.  Oynmothorax  waialun  iSnyder.  iiawaiL 

OyMMMenwwnlatWr  BDT4«r.  Bnlt.  V.  8.  nth  Oobmb..  xxn,  IMS  (1WI),  aaOb  pi. «.  Walahia  (oaar  Hooolilld). 

This  sjiefieg  w  known  fnmi  a  ynuii^'  cxamiili-  taken  liy  Tn ifci^r  Snyder.  It  is  very  i  lo.-^'  to  thi- 
Japanese- ICaat  Indian  »pci:iei<,  Uymnotharnj:  retirulurig,  hut  Uie  arrangement  of  the  abarply  deliued 
Mack  croM-baada  ia  dilfmnt,  and  the  Interapaoea  between  the  baada  ate  pal«^  aa  in  ChkmUi 
eolutraMtt. 

176.  Gymnothorax  petelli  (  Rleeker).    Hawaii;  Samoa;  Fji^t  huliw. 

Murrwi  ]-liUi  Klifkir.  Nat.  TIJil<i.,  XI.  M.  Java.   Uuntlivr,  Cat.,  VMI.  Via,  Java,  MauriUOB. 
Ov.i,.pv',  .,u  ;..f,.',i,,  Hick,  r,  Whi*.  Miira  niilw.  »,  Ulli.  XXXII.  Df.  I. 
.tfuiirnii  t>i/'rr«|,/.i  Kttiip.  .\(»"U"'.  67,  flif.  .'il.  I!t>4.  Red  Sea. 

OymnaUuntUiieaeme  ivn1t\n:  Bull.  I'.  S.  YM\  Coinin..  xxn.  1<W.>  i  IVKX;  ..  liV.  tl);.  7,  Honolulu, 

Of  thto  bandaome  apeciea  we  luve  7  large  specimens  from  l^igo  Pago  and  Apia.  Tliey  agree 
entirely  with  the  accounts  bttth  of  p«fWft  and  lewaeme. 

Life  colorsof  a '■i"'i'iiiHn  friii:i  .\[iia.<Iark  tirowii,  with  If  to 22  broad  bla<  k  i-rnss-lmrs  alnjiit  jifi  « ide 
aa  the  int»Ts|>;M'<'s;  liarrol  like  Usly;  iijt<T8|tfH'et' on  anal  whitisli,  some  of  tin- ilark  bands  rxwrhin)? 
the  fin,  others  n  .i;  iuti  rs|i«cea  on  dorsal  jmle,  whitish  on  edge,  eadi  int4  rs|i«4-e  with  a  larvro  uuuviual 
blackapot;  tipol  the  tail  white  (sometimes black);  angleof  OMHith  black;  belly  light  brown,  the  bands 
anteriorly  not  meetiiig  aeroM  It  (a  daric  VBtA  sonwtinies  batman  aaeh  pdr  of  bands). 

177.  OjmBOthoraxiBalengria  (Shaw).  Samoa;  Fiji;  East  Indies. 

lltoM  iMtavHIi  thaw,  Xatlltie.,pLaa,  about  imVacMa.  QOnther,  QUh  vnt>  lOOi  Xaaalbar,  Jatra,  Manii- 
tiiu,njl.8«yttli«lkB. 

f  jrsMwvMiAaavLactpMa.  HM.  Mat  Mm,  v,«M,  pL  Yii.  lls.S;  m  aolocalltf. 

nynaite  eUgrwl0MS  Kaap.  Aindca,  sa,  IIM,  avckaUaa. 

fltwaarnwi  i*to<iitf|>wa  BIcder,  Adai, t7,  tab.  xixit,  fli.S.  But  tadtsa. 


•This  ipaatai,  AicMlfiMMa  «aatoa,  la  mM  lo  to  blaek.  with  my  faNV  nc«dl«4^  The 
typa  waa  aaly     hwlias  loiig,  and  from  fhm  daaeripttoa  to  pwbaMy  tha  youHS  of  Mm  ii  Oaasiii  Mwliii  i. 
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BULLSnir  OF  THS  BUBBAU  OF  FlBHXBntB. 


Of  thuf  strongly  marked  species,  known  by  ita  many  smalt  yellow  i<|m)U<,  ))lA<  k  ^ll-oiiciiiag  and 
whito-tippecl  tail,  we  have  one  laige  specimen  from  Apia.  Color  in  Ufa  bright  brown,  with  every- 
where gtollat«>  Hpots  nl  yellowish  white,  the  spots  roanA  and  much  smaller  than  eye,  smaller  on  the 

liMfl  and  gllKlitly  lurvi-r  uikI  iuik  Ii  fartlu  r  aj'.iri  <>ti  lai!;  N-lly,  chin,  .sdihiI,  htxI  throat  apOttod  Uk* 
ihi-  IhxIv;  fina  du»k>'-ii|p-4|,  ^gM4tl•<l;  t.nl  limarllv  ttugH  .I  wiUi  wlute;  gill-oi>t$ning  black. 

178.  Oymnothoraz  xanthostomus  Miydi-r.  ilawuii. 

179.  QjmaioUioraz  lanMOatiatua  Jenkina.  HawaiL 

180.  Ogrmiiothoras  goUtobonmBid  Jordan  A  Evennann.  HawaU. 

181.  OynuiaCheiraz  Bttttiaci  Snydm-.  Hawaii. 
188.  OymnotlwiraataMoataa  (Abbott).  Hawaii. 

188.  OynaothonuE  thynoidana  (Riehardaon).  Samoa;  Tonga;  Gnam;  Fat<  and  Taboai  (Seale); 

East  Indies. 

jfxr.n.i  i/,„r^Mii,,i  Kir)mr<i~m.  v<>yii»,'.' siiipiiiir.  111.  i^iv  i><>(  Off., CMaa.  QOMlMr, Ckl.. Tm. Ill, China, PlBaag. 

Slt-liulm  lin.  r,         Ak  V\  i».  Wl.  ii  VA»>.  r>l  l,  Kri  iii  h  I'u!.- 
.tfwrjritii  ;;riw'.'.ti'/iii  Ki«'h,ir<lHnii.  \'.-)tiyt*  HiiIiuh  uikI  IfrrMf,  w  Tooga. 
.Wwr.rnn  ;ir.,...;.'i.  M  111, ,  k,  r,  Nut.  T1..1  Ni->l.  Iii'l..  IV  :9i<'  Ea»l  Indie*. 
i,'..r,iij../,'i..-.tr  ;...^.<i;v  .■...•I,  Illi'.ki  r.  Atlii-.  Miint'iildii .      tnl.  tin  3. 

.tfura-NU  tile,  iwaU-,  ttlthop  Mu>cuin,  IWl,  62,  Uuaiu;  nut  oi  UainiUoD. 

Thla  widely  diffooMl  spedee  nay  be  known  by  its  pale  color  and  email  whitish  spots,  with  the 

antrriiir  |iart  of  tlif  h«'a<I  ii'iniplly  hl«i"ki!'li.    It  is  |irolMil>ty  tho  ^fpt•<•i^•f  rallnl  Viir:ni't  tilf  l>y  Sulc. 

A  giiuill  ciKMiiiifii  iiiiiii  I'liu'ri  Pu>r<>.  t'lijiirin  life  liiiht  jjniy,  iiioltlfl  xvitli  li^lit  |>ur|tlf,  It-aviugtlto 
groiind-nilor  ni>  pali*  s|><it?';  ln-ad  di-tinctly  liark  |>iir]>li!'h  nr  liluckisli;  iriM  wliilc;  gUloOpening  and 

an;;li' iM' Mc'iiiih  |ki1c;  ilMt>al  .  nlnn-il  like  Ihf  IkmIv.  with  !i  linuid  ]iuli' <>i^'f;  pale. 

184.  OTmuothorax  pictua  (..\hl).    J'tui  gulula.    Hawaii;  Ejuuiua;  New  Uuiiiea;  Tahiti;  ItunitongH; 
Mangareva;  Makatea;  Shortland  I.  (8eale);  East  Indies. 

Thi^  siM'i  ic>,  ii'niliiy  known  hy  it-^  |Md<'  inlur  and  ]>ur]>li?-h  s|M  i  klii]^r'^  whirh  ttnulaally  gather 
together  with  agt-  lu  kmu  dark  x[h>Ik,  ii<  very  loniiiiuii  IhroiiKlKtiit  llw  iSoutli  Suii<.  We  haveaboutlO 
Bpedmens  of  varlnuii  six<w  from  Sain«>a,  the  larKtwt  repn.'eentinir  the  form  called  Ggmmtiurax  lUhrtm, 
whirh  irt  the  adult.    dgmnathtiruT  IUu$,  a  riiiw  ly  allit^^l  form,  Heem!>  to  uf  n  distinct  s|)o<-ii>i'. 

('•ilor  in  life  of  a  specimen  from  Apia,  liulit  uray,  vi>ry  liiu'ly  dotttil  Rn<i  niarhlcd  with  pnrpliab 
jfniy,  which  ir*  |iiir|>lish  brown  in  laruvr  i  \ain|ili'H;  adult  with  iittiiii>roiiH  irn-i;tdar  diffuM*  traiiHverse 
bam  made  up  of  dark  spotn,  atreaka  and  n'tiriilaiiono,  tiiet^*  lK>ing  a  littlts  denser  in  lite  bam;  thepe 
bars  composed  nf  thn-e  lentrthwise  series  of  densi«r  areas,  which  |>radnally  with  a|g;e  form  series  of  dark 
f |M>tg,  the  iip|)enni ist  (m  tlic  rliii>;d;  tii|iof  head  and  Hin>nt  di'iHrly  f^iHs  klfil  like  tlir  l»niy;  i  hiii  and 
throat  with  eciilter«-d  )iiir|iUrh  H|»'cki',  w  hich  di-^i|>|>far  on  tho  l«-lly.  w  hirh  i.i  white;  an^U- nl'  month 
and  gill-o|»enint{  unoolored;  anal  speckled  like  the  iMKly.  the  e<lp'  U  ^-  ^^iMtttMl. 

In  theyoui^  there  are  neither  apola  nor  Uir-.  l>iit  t  he  mttund-color  is  oovensd  with  reticulatiooa 
of  different  degreea  of  bitenrily,  the  fish  alwuy  >  i^U-  purpliah  adth  whit»  Iwlly. 

18B.  Oymnothorax  Utna  (Richanboo).   Thhiti;  ManiutMU*  Is.:  Hamoa;  Kastlndiea. 

jriuvM  Hta  RlolMidson,  Vtqraitt  BrclMis  and  T«m»r.  at,  ISM,  Malacaw. 

ggmMutlitirar  fMM  BIrrkvr.  Atlss,  MimnMtr.  In  pnH,      axis.  flir.  I,  bnt  not  dcacriptlan. 

JhuwK'i  ,„-it,Ji,u<iia  Kaup.  Apoiies,  W,  IMM,  MarqtMsaa  la 

JTsiViM  chiy—i>t  Kaup,  Afodf^  W,  MM.  Taklli. 

Of  thia  aperies  we  liave  oeveral  qwcimene  from  Apia.  It  ixrlox'  to  (.fimiii-flioni.f  piriw,  hut  is 
apiMUvntly  distinct,  having  the  color  darker,  ami  the  lower  jaw  and  tlirual  proftitiely  marked  with 
blackish  lines.   This  rp^ion  is  funtly  specklefl  in  ff.  jnrfut.   ff.  ckr*n>ufni  seems  tn  he  the  same  spedea 

an<l  'r.  i/i-h  "I'  "■'il'i '  al--ii  niav  )«•  thr  •^^^nl<•, 

Color  ill  liir  Ml  a  i-iKHiiiirii  from  Apia,  liround-culor  y>-ll(>wi>li  iili\f,  ilaik>r  atHi\c,  thickly 
covereiiwiHi  rrticulatioiisandsiiecklinip<of  ilark  j-nri'li^h  l>r..w  n,  darkcrlhan  in  some  tnicf 

of  irrPft* relicnlatcU  rmxH-Hlroukfi  on  tail;  tinx  colorvd  like  the  lioiiy,  as  arr  lu  ad,  throat  and 
lielly;  low  er  jaw  and  throat  clu*vly  Hpolted;  no  tjlack  at  angle  of  month  nor  on  gilUoiieuing;  no  jiale 
edges  to  fins. 
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186.  aynBSOanx  taoioMM  (GOnther).  Samoa. 

iftlHWlmiltWwOanthcr.  Pn<c.  Z<»1.         1«T1.        Savaii  Samoa  . 

Thi."  »f)Ooi«'r<  i>>  <|iiitc  \inliki-  any  taken  hy      in  Sainoji.     W'f  Imvi'  not  nei-n  it. 

187.  Oynmotborax  fava^neus  H1<k-Ii      .^-hiieidcr.    Sitiiiou;  tati-,  Nvw  liebridee  (Seale);  Kast 

IndiM. 

Q|aiwitamB>bNwAMm  Blodi  A  Bdineid«r.  Rjnrt.  I«hth.,  S£S.  taf.  la'i,  Tnutwiatar. 

JIlMM  liMlilMl  Blchard-on,  lehth.  floiptiur.  IW.    A  ttv^      >  i^*-'-  UUather.Cht,  Vtn.  IM.  SUirfliar,  BMt Indtaik 
egmnaaura*  tatOUlm  Bleekwr.  AUm,     tab.  xxni.  flg.  S:  pi.  21.  fls.  1. 
JAmom  jqMiM  Kwap,  ApodMt  M,  Aff.  Mb  AMea. 

Of  this  Ea.'«t  Indian  HiH-cfai  iro  hav«' fine  suKill  cMiiniilc  fnitr]  Sainnii.    It  iBurli  re«-ml>lc>'  Blwk- 
figuru  of  (iiimiiitlhiiriic  UMeUaliu.    Ap|iari'ntly  'V.  i/nnijltfini,  with  the  BpoUf  sc|i«rated  hy  bmad 
illterH[MUvi<  of  the  tjriiund  oolnr,  18  a  ilifferent  spci-ieM. 

Color  in  life  of  a  fpcH-iinen  from  Pngiy  I'ago,  |»ale  yvllowiMh  ohve,  with  fimrrownof  blac^teh  olive 
•pota  along  the  ade,  larxfr  than  eye  011  botly,  Mualier  on  bfad,  very  resular,  a  doillar  row  on  doreal 
andaiuil;  belly  abo  ipotted;  thognniiidoolorndDosdtoabnad  nat'WorkannuidtlieapoAi. 

188.  Oymnothorax  polyophthalmus  f  Rltt'ker).    Snnuia;  < 'arolinf  Ts.;  BaaHndlea. 
Murrtui iMtlif'ttliUutlmut  Blft-kiT,  Art.  litie.  Ned.  Ind.,lli,  C'flcticH,  x,  l\  Cclebca. 

Of  this  flpeci««,  hitherto  known  from  one  email  example,  we  have  two  examplee  eqoallj  amall,  inm 

ApiH,  anil  a  larucr  one,  8.7.'>  inrhffi  lonjr.  frmn  Knsiai  Ishind,  Caroline  <"!rou|>.  All  nf  them  reMnnble 
Blwker'j*  figure  very  cloKcly.  The  Ixnly  is  i^^ivereil  with  nmny  black  gpots  mi  a  iijjlit  ground,  the 
lai;geat  of  them  being  ringx  with  a  yellow  renter. 

Color  in  epirita,  light  olive,  almuvt  whitu  below,  wiUi  abuut  three  rows  of  dark  olive  spota  a«  lai^ 
at  eye,  each  i«pot  being  ring-like  with  a  yellowish  iwntpr  of  the  ^nnd-oolor;  beridee  them  many 
■mall  ilark  >^|i<>t<  anil  Hin-i-k-;  a  row  <>f  rin^r-liki'  >-|iiit-  mh  iL  i-mI  with  many  smaller  >|M  i  k-.  a  mu  i:[ 
bhu'kifh  h{Hiti<  along  Imse  of  anal;  {Mirterior  half  of  Worxiil  and  whole  of  luial  wii*li  a  broad  une^Hittud 
edge;  i»\tot»  anteriorly  very  miall;  aratlering  ipota  on  chin  and  belly;  irill-openinK  pale;  no  spot  at 

anjile  of  n\Miith. 

189.  C^ynmothorax  ateUatua  (I^aoepvde).   J'uti  jmlrpuU.   Samoa;  New  Britain;  East  Indies. 
VMwatyMf  rieOWw  Lac^pMe.  HbL  Rat  Ma..  V.  pp.  tO,  a»,  CM,  »m.  Naw  Bfttala. 

jranrwijtMbrteta  Bminttt,  Pnic.  U»m.  Zool.  Boe.,  I,  im,  IW.  OOnther,  Cat,  Ttu.  Ma,  Bomeo,  AailMiina,  Boct 
IMnKtnn. 

XunnM  IndMn  Riehaniwn.  Voir.  Brcbu*  and  Tenor,  tH,  ISM.  Bwaco. 
Jfanram  Muf/UnuMni  tllmkfr,  Vertt.  Bat.  Opr.,  xxt.  Mnr,  W.  Bast  tadlaa. 

OfmrnilhriMr  inmi!"  n  li'ht  Bl<H'k<T,  Atla-.  Miir.uii.l  >  .  VI,  tiilv  xxxv.  fi\(.  1,  Kii-I  Iinli.''. 

Of  tliiii  ftrongly  marke<l  cjHvies  we  liavi-  ciu'lii  s|K-t  iiiietis  from  A|>iu.  J  jiei'|M'de"H  j/f//(t/i/)i,  with 
two  rows  of  black  sputH.  is  prohubly  the  Huine  as  th<'  //<ii'>r>'i/ri..  of  l<4!imett. 

Oolor  in  life  of  one  i>peclmen,  botly  pale  n-<ldit»li  olive  with  many  pnrpliab  black  apota,  irreff* 
ntar  In  form,  abont  as  tar^  tm  eye;  the  oblong  Npot*  longer,  the  npota  all  narrower  than  the  inter- 

,  -;  arr!in'.;e<l  in  iilimit  :',  mws,  with  a  rnu  al^^'  on  rl..r-al  tin  and  the  Imver  n^w  .  xlch-litij;  on 

atiai;  Im-1I\  pale,  uiis|Hittts|;  dorsal  and  anal  withu  yellouish  margin,  broader  on  anal,  whieit  19  niutttly 
pale;  hea<l  with  inueb  )<inaller  Hpotn,  spaiaely  plaeeil:  foMs  on  nei  k  dark,  conspicuona;  gill-opening 
pale;  angle  nf  mouth  with  a  amall  blade  qmt,  a  whitieh  apot  Ijefore  it  on  the  lower  jaw  only;  ebin 
and  snout  dark. 

100.  OjnniioiluHraxInmwiiaia  (Bleekvr).  Caroline  la;  Ramoa;  Eaat  Indies. 

Xirirnahvromtf*  Bki'kcr.  Nnl.  Tij<li>.  N«><1.  IimI..  vni.  79.  Buro. 

tlgmmilkitrat  bHrnrmit.  Iil<vk<-r,  AIIn»,  Miini'iij<l<i ,  9>.  tab.  XL.  iIk.  ),  BulIndlcB. 

Of  this  ;«|K>oie(<  we  have  I*)  s|H-i-imens  frnni  Samoa  and  tlirra  from  the  iiilan>l  of  Kuaai,  in  the 
CaroUnen,  collection  of  Air.  A.  1*.  Lundin.  The  apeciea  ia  always  very  dark^  with  darker  apota  and 
markingi*,  which  x'ary  oouM<ierahly  with  ane  and  ahade  of  color.  The  tip  of  the  tail  ia  always  white. 
W«  identify  our  s|H-i  inienfl  with  bmoauiia  with  a  little  dovbl,  but  there  is  no  other  apecies  with  whic^ 
we  can  plai  e  them. 

Color  in  life  of  a  apecimen  from  Apia,  dark  brown,  a  little  paler  below;  doraal  fin  high,  with  very 
ol«cure  black  har!<,  and  Iwhind  e<]giHl  with  light  onuige;  the  Uwly  also  faintly  l<arn>d  with  darker. 
ThiM  (<«tloratinn  wax  mh'U  in  rliruv  young  example!*  obtained  from  u  <-raeke<l  i-ond  head. 
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Oolor  in  spirits  (adult  spei^iiuem i  very  dark  ])ur|iliiih  brown,  witli  longitiKlinul  rows  of  .••luall, 
diffue,  irregular  black  apote,  Mnaller  tlmn  «-ye,  arntnged  in  about  four  irr«guUr  rows;  Xhen-  s|hiIh 
latber  larger  on  the  tail,  sniallcr  tl<^^  ur<l!<  tlic  lifH<l,  which  is  not  spotted;  top  of  head  and  cnout  dark; 
angle  of  mouth  not  colored;  gill-o|ifniiig  not  colored;  fins  oolored  like  the  body,  the  caudal  with  a 
naiTOw  pale  edge;  throat  paie^  onapotted;  belljr  darker  and  spotted  poaterlorljr. 

191.  Oymnothorax  mucifer  SnyiliT.  Ilotiolulii. 

UymivAb'jnu  mueifer  Siifder,  Bull.  I'.  K  h'ltb  Cumm.,  xxn.  IWKi  <  IVMj,  618,  pi.  i.  tig.  9,  Hooolulu. 

Tbisspeciee  in  known  from  a  single  example  from  HawaiL  It  strongly  raembles  Ogsmottonw 

h^l!^:,>'n^>!>l,        u\  »lu'  Ih  ttcr  th*  Oppef  to'l  1 1  an-  in  two  rowf. 

193.  GTnmotlumkKlajBnnufl  (Steiudachner).   Hawaii;  LAjraan. 

JhiMMltlMiiB  aMadiclUMr.  DnHn.  kk.  ^tm,  irl«B,  xvi.  tvme  17.  im  ITT.  Layaao, 
OrmMKmuhmuu-.  ^sakliMi.  BuU.  V.  B.  nt>li  Comb.,  xxn.  isn  (IMS;.  W.  UonolDlii.  Sofdcr.  Boll.  t.  8.  TUtt 
Geam..  XXIi.I«n(tWI).n«.  nnnalnln.  Hllo. 

iyCadtmtU  ifirn'ltrani  hiiitif  F.ntl.  r.  Trx-   Kr,  Nut  S  I.  Pliili.  yjii).  iitt.  Hawaii 

Thisflpeciet^  is  occatfionally  taken  alKiiit  the  Hawaiian  Islam].'-.  I>r.  .'Steindachner's  f<<>cond  fignrp 
representing  a  species  finely  aperkled  with  white  only  may  n  prenent  Mime  other  species.  Fowler's 

jKirrlhraiirhialif  with  white  spOtS  in  al)OUt  four  rows  M-ciiiM  to  Ih-  i  tcntical  ^^  lth  oiir  ^ 1 1 1 kI ler  SpSCIOMaS. 
193.  Oymnothorax  polyuranodon  i  Hleeken.    Nfu  liuinea  (iSleeker);  I-^ast  Indies. 
104.  Oynmotborax  hilonia  Jordan  iNc  Kveruianii.  ilauaii. 

196.  OTmothonstauteQaaa  (Biehardson).  Tkhiti  (Scale). 

JteMM  ItntbroM  Rleiiarano,  Vogr.  Snbos  and  Tmor.  M.  IMS:  faMaHljr  nnkmnni,  gtobablr  TakM. 

106.  QTmnothorax  variegatua  ((}uny  A  fTaiinartl).  (!iiani. 

197.  Oywnothora*  fhalaaiua  Waite.   Tubuai;  Auatial  la.  (Seale);  Auatmlia. 
O^wmMotm  rtaitrisi  Walls,  Aae.  Austr.  Mot.,  t,  MS,  IWt.  Lord  Mows  I. 

An  ally  of  OymnofAorax  Isfiomii^  recently  taken  by  Mr.  Seale  at  Tubuai 

198.  Oymnothorax  javnnicus  ( BlockeiM .    I'n.t'i  m'^^'i' , .    Samoa;  M'l^t  Iti'iieH. 

HurHTun  filnllnTHun  Ku  liuriUmi,  Vr)\ .  Krfliu"  Hiiil  TiTn>r.  *t  IMi.,  Darnley  l.i  nut  cif  IjUii}' Qalmard. 
Wi/r,»i>.i>iiiiriic.i  Bli-.'ki'r,  Nut.  Ti;ils.  .V*.»l.  Iml  .         '-Ml,  Java. 
tlymmiUHinu  jatauii  u;  Blveker,  Atlas,  Mura;Dida>,      tab.  xxxv,  Ag.  2. 

Of  thisapeeifla  we  have  five  examples  from  Samoa  firom  1)  to4  feet  in  lensth.  It  la  one  of  the 

largest  eels  of  the  Srinth  Hens,  and  the  coloration  !)<  the  same  at  all  age*.  The  spedes  is  well  separated 
from  fl.  fmhiawin,  with  wliidi  and  w  ith  ><eventl  other  H{)«H.'i«!»  Dr.  Ciunther  has  eonfounded  it  under  the 
ntuiw  (•'.  fluiDimiri/iiKitii*.  Miir:i  iioi>hU  grineu*  LsC^pMo  Sesms  tO  Iw  O.  picUU.  JtfUfWMI  jMNIMf PiCRw 
Munena  Ufinrata  Riippell  is  a  spedes  of  Echidna. 

Color  in  lifie  of  a  very  laige  spedmen  from  Apia,  brownish  with  blacker  spots,  larger  behind;  a 
large  hlack  s\M>t  around  j:ill-oponing.  Another  siiM'cinu'n  from  .\pi:i  in  life  wa:*  reddifih  l>rown  with  jet 
Mack  ^[Hitt^  un<l  l)lot<-lies,  irregular  in  size  but  much  larger  than  eye;  about  thriH'  rowf  on  Uwly,  diUic- 
ing  ground-color  to  tiroa«l  reticulations;  aiiout  40  to  spots  in  a  row,  those  of  the  upjier  row  cxteini- 
ing  on  the  •loi>uI,  the  spota  rather  larger  than  those  in  the  asoond  row;  tbo(<e  of  tlie  third  row  still 
smaller;  l>i  ll>  paler,  with  smaller  blsrk  spots;  head  similar,  the  spots  small,  ninrh  smaller  than  eye; 
anu'l'-  "I  iniiinh  iilai  k;  j;ill-op*'iiiiii.'  in  a  hirge  hla<-k  nput;  wrinkles  on  head  <lark:  tins  spotted  and  Col> 
ore<l  like  the  ImhIv;  tip  of  tail  with  a  i>al4>  e<lge;  olm-iire  pale  edginj;  to  linn  hehinil. 

109.  Oymnothorax  flavomarginatus  (Ruppell).  >7n/'i/<t  i^ijotted  inoray).    Samoa;  Hawaii; 

New  Guinea;  Norfolk  I.;  Kast  Indies. 

Slurttua  jlammartiiNnUi  Kilp(H'll,  .Vllaii.  119.  lab.  XXX. riK.  »,  iK^,  Red  Sea.    <iUiitli<T.  (°nt..  viii,  11<.I.  /.jiiiztlwr. 

Svyrhelles,  Balu.  X.irfolk  Miind. 
OymmtUianuJIartuiuuiftmatiu,  Bl«ek«r,  AUaa,  Muntnida,  16.  Ub.  XXXn.Og.  2,  lab.  xxxiv,  flg.  B.  Eaat  Indies. 
JTiOTCMtaAMiMlt  MMlwr,  Mat  Tl>ds,  N«d.  lad.,  xn.  Ml.  Batu. 

This  diill-colorc'I  iiioniy  is,  with  < hninitithnni  r  innhihihin,  the  most  i-onniimi  ?^[«'<'it'fj  at  Satnna,  and 
It  is  oivax tonally  taken  at  Hawaii.  It  is  readily  known  by  the  siuall  (lu»ky  spoiM  which  cover  (he 
wbole  body,  obacnring  tbe  pale  groond  oohir.  The  gill-opening  is  black,  and  tbeie  la  a  mere  tnoe  of 
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a  yellow  et\ffv  to  the  verti«-al  Iitih  |H»-lfriorly,  hut  h;»nlly  ft  yollow  niKi^in.  The  fnrv  port  of  thr  Uesul 
if"  bliirk.    This  in  a|>j>ur('iilly  llie  Mitr.mti  t'xr'itifiv'iiwil'i  ><{  af  >ii|>|H>He<l  1>y  Ith-ekt-r. 

Coliir  ill  lift*  of  a  .«|M-ciiii<'ii  from  A|tia,  ytOlnW-nlivi-,  ilurkcr  alN>v«',  uilli  soiik'  ycllnw  ^-jiote;  iNxiy 
un<l  liiiH  witli  hiiM-k  f |H)t^;  (inf  narnnvly  nlKi-il  \s  ith  yellow;  frt»ni  of  heail  blark. 

Colur  of  fiinif  H]MH-iiiit'ii  in  aliohol,  ilnfky  nliv*',  imK-r  Ik-Iow;  evvry«  ln-n-  with  coiilliit'nt  iT«ar- 
liliiipj  or  f  jiot."  of  fiurpli-ii  lirowii,  llir  i-livi-  u'r-MiiHl-i'Mldr  ii|i]H-ariiivr  a."  small,  irri-j;ular,  yi-llow  spots 
or  VHjfue  streaks;  liea<l  h  liilli' ilarki^r;  ^tn•^ll  ami  (i]>  of  chlii  Itlark;  uilI-< >|M'iiiii;;  in  a  <-iiii.--|ii(-n<>ii>  lilack 
s|H»l;  uiit;l<' rif  inoiilh  l>l:!rk:  ti|iof  l  atnlal  iiurrou  |y  «-ili;<'il  with  yrlloui^li  wliiti',  llit*  t-nlnr  rMfiuliii;; 
as  a  vi-ry  tiarnov  o<t«iM>ii  wrtii-sil  tins;  tlornal  iiMirly  hiark,  iiiottl«-iI  like  tlu*  InvIv;  iiiuil  similar. 

200.  Oyrnnothorax  thalassopterus  .Ivnki 

<i\jmwllii,r>,,-  fltat'iHHifltriit  Jciikin-.  Hull.  1.  S.  KMi  f'ini>ni..  x  xii,  IL'C*  ^  I'.mes  ,  l.'T.  ii,  Honolulu;  tii>t  cr.typi's. 
This  s]H-('ic)<  is  known  frmii  otif  s(i«-ciiiu  ii  from  lI<»iiolulii.  In  this  ly(M-,  as  ^lutwii  in  Jctikitis' 
liiiun',  the  dark  siMit?  cm  the  liinly  an*  aliii<ist  all  '•i'i«;iratf,  not  (i-iurliieiil  as  in  /.'.  lUuomnTijituilut. 
In  all  other  n-jjiinls  the  two  furniH  si-eiu  to  aiir»'i-,  anil  C  tliitdiioojittrnn  is  ]irol>al>ly  only  a  variant 
in<liv'i<lnal  of  tlii<  hilttT  ^iM-cii's.  Th<'  sniulliT  (■iity]>t^  from  llonoliihi  niviitioueil  l>y  Pr.  Ji*iikh)»  ur<' 
tlic  >tn\\tia.ry  jliiroiiiiirriinntu*,  the  ilark  s|Mits  »'VtTy where  conlliieiil  oh  iiKUat. 

201.  Oyinnothorax  talofa  Jonlan  <V;  Starks,  nvw  s|H-<'ie.s,  Samoa. 

He«d  7  in  entirt*  K'n^lli:  ilepih  'l.'X\  in  heail;  snout  rather  sharp,  o  in  head;  eye  1.80  in  nnoiit: 
length  of  month  in  head;  gill>oi>enin)j  smaller  than  pni>il;  lower  jaw  strongly  hoa>ke<l  npvvanl 
t4>war<l  its  ii]>:  in  the  np|H'r  jaw  an  irregtilar  broken  series  of  sharp  canines  on  eflch  side,  t>li);}illy 


Fuj.  ' .—f'umnoUvriir  lalitf»  Junlaii  ii  Marlc«.  new  »(iic'iff .  Type. 

hooked  Itaekwanl;  posteriorly  an  outer  ^i^ries  of  murli  niort*  rejcular,  cloiter-set,  and  smaller  seriej! 
HJiuewhnt  <lirei-ted  haekwanl;  anteriorly  ami  nieilially  two  xertieal  vomerine  teeth  lon;;er  and  Mliar|H>r 
than  the  others.  On  the  Inwi-r  jaw  a  siTii-s  of  teeth  i^imilar  to  the  outer  serie-snf  up|>erjaw,  while 
anteriorly  anf  4  or  ■')  .-harp  eunines  irnv»lar  in  length;  trunk  \.'X\  in  eandal. 

Color  in  ali-ohol  dark  reddish  hrosvn,  w  ith  whitish  .streaks  and  Itlott-hes  arninu<il  in  one  or  two 
rows  with  a  va|j;iie  third  n}W  lielow,  the  uround-ojlor  furiuinK  dark  iTuss-shades  Ijetweeii  the  whitinh 
fitreaks.  The  white  nmrkiiiKHare  in  faet  short  vertii-iil  t-treaks,  whieli  on  the  tail  heoime  narrow  white 
wavy  eros.s-l]tuids,  n-lalively  eoit^pienoiLs.  Head  and  ant«'rior  i«art  of  trunk  with  a  row  of  iliffuse  dark 
lilolche^  on  the  eroKs-hliad<'s,  these  distinet  near  head,  where  the  lirst  t>ne  is  a  loMg  w«>'l);e  uii  the  teni- 
|Hir.il  re^rion,  Imt  fadinn;  U-hind;  Hn;;le  of  mouth  lilaek;  a  white  !>treak  from  snout  to  vent  ulonur  the 
nietiian  line;  K>ll-o|ieninK  |>ale;  tins  colored  I  like  Itoily;  eaudal  with  a  narrow  yellowish  e<lge;  l>elly 
and  throat  plain  hrown. 

Two  siieeiniens,  fnim  .Vpia.  The  ty[H',  no.  .'ilTl.'i,  1°.  S.  National  .Museum,  is  |o  ineliex  in  len(^ii. 
Tiilo/ti  is  the  coiinnon  .'^ainoan  salutation,  e<|uivalent  to  the  Hawaiian  'iluhi. 

202.  Oynmothorax detactus  iSryan  <.<:  Ilerre.    Mareus  I.;  .Samoa;  Nnkahiva  iS^ile). 
Gumnol/iumr  Mactu»  lirynn  A  llfrre.  Iti!<li<>|>  Mum-uiu.  n.  lima.  IJf..  Marcu*  I. 
TNi'o  s|>ecinien.-4  from  .\i>ia  seem  to  lie  idenlicill  kith  this  S|>efies,  althf)U;;h  Uryan  and  Ilerre  do  not 
mention  the  niurkin>^  at  the  an;:le  of  the  month. 

B.  B.  F.  im-V-I  I 
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Color  in  alcohol  ftiagmj,  nmch  mottled  ud  spotted  with  purplbh  brown,  the  brown  (ormlng 
vagiM  Inandiinff  erowbaw  or  atmkt,  mneh  nuMtalmand,  oorering  belly  nbo^  tbew  ouMt  bar-likfl 

Miind;  tlin.at  ami  cliin  [iiU'r:  iv>  |>ali-  ed^'f  to  tinn:  nn^li-  of  iiioQth  blOWn,  wltb  •  y«lliOW IpOt befon 
it  on  eacli  jaw  ;  \>i)ivs  mi  jaw>  whitis  tins  colored  like  the  IhkIv. 

90B.  Oymnothormx  rhodoceph&lua  Biwkw.  Buotonga  (Seale);  EHtlndwi. 

904.  Oymnothorax  lineatua  ( lAWon ).    Tahiti;  OiiaUn;  Sanma;  ICatit  Indies. 

.W'ir;riM>;i,'jM  fiMMifiK  V<iy.  CiniiiilK'.  I'JT.  pi.  H,  t1>r  1.  IVJO.  Oualan;  poor  Ague. 

.V:i-.>,:i  •''iwtViiii  U's-<'ii.  Vi'V.  ('i«|uille.        pi.  11.  Hk.  '•.         OuaUn;  Mnnlk-r DptCtetS,  With sMMT imM. 

Huninii  i/ritm  BlwkiT.  V.  rh.  Bill.  Oi'ii  ,  X  vii  Hall.  11.  Bali;  uul  nl  Ijici'jH-ile. 

Murmn  richanltoiii  nii-i-krr.  Nut.  TIj'N  ,  :ii   -  6    Klicker.  Allan.  Mur.inidii  .  loti,  tab.  xui,lf.>:  Kn«;Nam» 

Fiiu'ltr.  3»^'>,  ThIiUI.   liuntlicr,  i  nt..  vii    ll".  iitur.Hmr,  Amijoina.  Cimm,  Eaxl  Indtca, 
t  Mtnriiri  ryT'imtiirit  Ule«kvr,  Xat.  Tij'l-.,  Jii.  .".'7.  Ccram. 
OymuMnriu  nramfHtit  Blocker,  Alia*.  Mum  iiiaii .  101,  t«li.  xxxill,  flg.  3. 
Murrwi  ffnJitMlnu  BUt-kc-r,  Vcrh.  Hnt.  Ot'ti.,  XXT.  .Miintnlda',  -13,  iBWtra. 
JfHmn  Inurhrii  Blwkcr,  Wrli.  Bat,  iivn.,  xxv,  Miinmida.  V>. 
Mura-Htt  trnuKi  Kaup,  Apodi-s,  <»,  IKM.  Timor. 
nyr«H'<i<ii  multi/iueiata  Kaup.  Apoiloi,  >*',  1854.  MdacGM. 
Mmma  vrrmfevlari*  Ptim,  Wlcgnuum'i  Arcltlv,  ItlS,  01. 
itHrma  lUplodim  IV Irrs,  Wlvfrnuinn'i  Arrhir,  171. 
Murx-ii't  /./rr«.i.'  ^  10.  .  kiT.  Nut.  Tijils.,  VI.  334.  Floret. 

We  rekr  ilirec  exauiplee  of  a  mail  moray  fnuin  Apia  to  Leason'a  liiteatu*  ami  ilarrulu*.  lu  this 
apeeies  the  doraal  fin  ia  very  high,  the  body  brown  croosed  by  irregnlar  darker  line«,  atid  there  ii>,  as 
ill  G.  rlwfiorephalut  and  G.  detadun,  a  <lark  p{)ot  between  two  yellow  spots  at  the  angle  of  the  mouth. 
The  individual  apedmena  differ  eoniewbat  in  culur,  enotigh  to  allow  for  the  discrepancies  in  the  poor 
figures  labUflbed  by  Lhmio.  TlMCCNninoii6yama(Aor«urrM*iwdtamaf  thaEaatlnd^ 

Color  in  alcohol  Ifght  reddiah  brown,  darker  aboM,  with  dark  veitieal  broken  atreaks  or  baads^ 

very  irn-gular  in  furni  bikI  tncire  or  less  retii'iilatinj:;  at  intpn-iil*'  hroadeninn  into  dark  pjiot*;  tnarkin^rs 
a  littlt'  more  irrej?iilHr  mi  tin'  tail;  Iwlly  i«ilf,  iim'ixjtttHl  ur  eli*e  marked  like  the  IkhIv;  head  niit^potted; 
angle  of  iiKMith  black,  with  a  white  f|K>t  ljefi)r«  it  un  lx>th  jawn;  tina  very  high,  inaler  than  Ixidy,  the 
cffMB-akieaka  on  body  extending  on  doraal  and  anal;  no  white  edgings  on  fins;  gill-opening  pale, 
dose  to  G.  staDnftu^  bat  with  the  spots  replaced  by  croMtreaka  and  retkalatkmsL  Alao  near  O. 

,hl,!.-l,i.'  )>ut  the  donsd  much  hijk'hi  r,  and  th.-  ma-  kiiu.'^  ilarkiT  Hn<I  inOfie  baild*Uk«.  Q.  iMtoeifMm 
!>  alsn  related,  hut  in  that  apeciew  the  crow-streaks  behind  ara  pale. 

206.  OynmothoraK  eroodea  Jenkins.  Haww. 

006.  GyBunoUionuE  alailTidfiliiiari  Jotdan  A  E««nnaan.  Hawaii;  LayMa* 

ffymaolAonu  Iriwlaehnrri  Jordan  A  Eremuuia,  Bail.U.Si  Wk  Osann.,  sai,  VOt  <1MB)«  IMk  HoMlatai. 

ilurrrui  Jlnf>mnr,r<nala  Tar..  Stetndachner,  D«nka.  Ak.  Wt«i.WI«n,  IXX,  IMS.       pi.  VI.  fig.  S.  l«yMn;  notot 

Of  this  i«p<.wi*»  wc  have  several  specintena  from  Hawaii.  It  beara  lilUe  reoeiiibuuiuo  to  Ujfmno- 
Aorar  Jhrnmarghuliu,  onder  wbleb  aaaM  Dr.  Btaindaehnwr  flgnrea  It 

807*  Gyaanothoraz  gracilic^auda  Jenkinn.  Hawaii. 

This  Hpeeies,  with  a  long  and  alender  tail,  is  recognised  in  the  original  type  only,  a  small  sped- 
mao,  perhaps  the  young  of  (rysmalhenuralfHMiiebicri. 

SOS.  OynnatlMnK  iiadii]«taa  ( Lae^pMe).  Aul  pitlcpiife.  Kew  Guinea;  Uawail;  Itaiaoa;  TDbuai; 

Raiateu  (Sealel;  I'n.-'t  Iiidii-y. 
IMurrna  marmunUaa  Huoy  it  Uainuinl.  \i.>}.  rraiile,  247,         Walgiu,  Rawak. 

This  apedes  h  vary  aboodant  throoghout  the  SoQth  Seas.  We  have  about  R  examples^  laime 

and  Hiiiall,  from  Api.i,  and  many  from  Hawaii. 

Culor  in  alcohul  of  a  large  apedmen  from  Apia,  dark  brown  with  |)ale  yellow  or  yellowish-white 
felicalated  and  undulated  cro!<^f^treakt<,  very  numerrtiis  au<l  much  narrower  than  the  niaiwM  of  ground 

•TheWWDty  <Ji.-M.ripti"ii  "f  IJiloy  iV  liniuiiinl  i-  ir.~  il!ii In  1.1.  11(1  (y  tlil»  ii|h.-v1o<i.  It  i-  ^  .  In  r.  1  ii'ti  y.  r..>«-  «i(h 
aitag^likeatnui4(«iu«ut  ui  uittrkllicx.   The  teeth  are  aaiU  tu  Mfrralvd.   It  is  prulmMy  iik-iiluiii  wiili  Oirmiiul/uinu-  uniln- 

ilisf ,  but  It  Bright  be  ear  etkcr  of  aevcnl  apccica. 
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color;  many  of  the«»  trtmika  forme<l  wmewliat  Uke  an  inverted  Y;  snout  <Urk;  h  Mjh  k  k\^iI  at  ai^le 
of  mouth;  gill-opening  not  black;  inarkinga  on  head  man  diffuse;  black  folds  along  side  of  nedc; 
belly  yellowiitli,  marbled  with  browniah;  fine  ooiond  lUte  body,  the  anal  with  •  narrow  yellowirii 
nungin;  tip  of  tail  with  a  nanow  pale  edge. 

8M.  Qjaaatbmat  hnudU  Snyder.  Hawaii. 

IXBOfUBOV  WeWellaiiii 

910.  Strophidon  brummeri  (niti  ki  r).    I  jt-^t  Itidiea. 

Keoonted  by  De  Via,  t*Toc.  Linn.  mk;.  N.  >i.  W.  Inm,  i57.  New  Hcbrldaa. 

ECHIDHA  Fontar. 

ail.  Behida*  nalmlda*  (Ahl).    J^i.   Tahiti;  Wabia;  Tonga;  Buratiora;  Hawaii;  Samoa;  New 
OniiMa;  Shortland  I.;  Nalnhiva  (Seale);  Emtlndiei. 
Thin  wi(li-iy  'liifiis<-<l  r-|>(>.  i(x  it*  very  comnuMi aboot  Samoa,  wliere  about  40 qwdinetia  w«i»  taken. 

It  ii4  relatively  »'Hr<f  ;il>uut  Hawaii. 

918.  Echidna  aebra  (Shaw).   Samoa;  Hawaii;  Kast  Indies. 

Thu  apeciea,  of  a  rich  brown  color,  with  narrow  golden  ringa,  is  eommoa  at  Samoa,  wlieve  aboot 

3<)  f>[K-i'iinfnH  wert"  taken.    It  is  ratlier  (•can-*?  atioiit  Hawaii. 

213.  Echidna  polyzoua  I  Kii-hardMiin) .    Tuhiti;  NukaliivH  (beale);  Eastludiea. 

S14.  JSchidna  sonophrea  Jordan  &  fivemuuin.  Hawaii. 

Thla  spedea  is  dose  to  JBrWdto  polytOMt  bat  with  tiieott>«r  nominal  spedee  from  Hawaii  it  annma 

to  diffiT  ill  liiiviti);  the  prn <iin(I-ool(ir  broken  by  mottlings.  It  may  prove  identical  with  Echidna 
amofu.  In  IkhidiM  liuiyzona,  aa  figured  by  Bleeker,  tlie  ground'-oolor  ia  plain  dark  brown  as  in, 
JBdUdna  sstrn,  ooverad  by  riasi  of  dear  yelbw. 

S16.  Schidna  sonata  F>iwl<  r.  Hawaii. 

Krhitlnn  utmtln  Fowler.  I'n  ■<•  \r.  Nut.  S<'l.  PhlU..  19IM),  4*;.  Hawaii. 

£rAif/n(i  n'tii-rn  Jenkli^'-  B.ill  I  .  S.  flih  <'<iiijm.,  XXII,  1902  I'lt  Hawaii. 

licAidua  patguma  Fowlir,  lluc.  Ac.  Nat.  Hci.  Miila.,  1900,  4US,  HawaU,  nut  al  Klctutolaon. 

Dr.  Jenkina  found  thia  apeciBa  nther  eomnion  at  Honoiolo.  W«  aee  no  difleienee  lictweau  the 
qncisa  called  tonata  and  l  inHu. 

S16.  Schidna  paalion  Jeiikiti!'.  Iluwuii. 

Thin  (ipeciea  i»  known  from  a  Hiiigle  example,  evidently  very  c1om<  to  A',  vincia,  if  indeed  nneta 
and  nmopAoa  and  posribiy  oteEwro  and  Iriisr  be  not  all  oolar  vaiiatiaDa  of  the  aaow  qioeiM^  Eehidna 

Iritor. 

817.  Schidna  tritor  Vaillant  &  Hauvage.  Hawaii. 

S18.  Bohidna  obaoura  Jenkins.  Hawaii. 

810.  Bchldnnlolhaln  Jenkins.  Aw' 'oi'aiiva.  RawaU. 

Nutiii-rnuM  H|Ji(  iuicnH  taken  recently  at  Hawaii  It  u\  <  lutte  room  for  doubt  us  to  the  identity  of  the 
nominal  speciea,  Echidna  aonakt,  tmela,  pmttion,  tonophjcti,  UUtala,  obteura  with  Echidna  trUor.  Hm 
variatloas  In  tlie  bands  ara  ywy  great,  scarcely  any  two  spedmena  being  aliko. 

9M.  Bcaddantnioanln  JotdandtStarks^  new  species.  Samoa. 

Uurmn  nnfr.i,  Si  jil.'.  nisliop  MtiwUm,  1901.  tCi,  niinm;  not  of  Day. 

Hewl  7.5  in  entire  lengUi;  depth  2  in  h^ul;  loiout  blunt,  tf.5  in  head;  eye  1.5  in  snout;  tubes  of 
anterior  nootrils  scarcely  as  long  as  dimneter  of  pupil;  cleft  of  mouth  from  tip  of  saoat  to  angle  S.3S 
in  bead;  teeth  slightly  movahle  except  thoMu  in  roof  of  mouth  Ix^hind  vomerine  teeth;  teeth  in  upper 
jaw  in  a  single  row  on  v»vh  side,  anteriorly  rather  blunt  and  eonicai,  poMtt'riorly  Hliar|H-r  an<I  nmaller; 
the  one  iwrt  giving  phice  to  the  other  ahniplly ;  a  me<lian  row  of  two  teeth  anteriorly  Hiiiiilar  to  th<p«o 
of  anterior  outer  row;  behind  tbeee  and  remote  from  them,  extending  back  in  the  roof  of  the  mouth 
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to  oppoaite  the  but  teaUi  of  the  outer  row,  a  patch  of  blunt  teeth  wnally  in  two  rows,  but  aometiinee 

ill  (iiii',  or  irn-v'uliirlj  in  two;  teeth  in  lower  jaw  niitfriorly  liinM-rial,  pot<teriorly  iinis«TiaI.  r.^iuililini: 
in  si/i-  iiinl  .'■liu|i«  the  OUt^r  wrii-H  nf  ii]i|ii-r  jaw;  Ki'l-oi^'DinK  m  \ong  t»  eyt-;  iniclial  liuiii|i  well 
dfri'l<i|K><l;  iinwial  iwirtion  uf  ]»nly  injiial  in  length  to  |Histuiial. 

Culor  dark  with  irrvKular  ilark  brown  (>|ioto,  cat-h  <unfurtuinK  to  the  atiaiMi  of  iu  adjuiuing  vpota, 
thickly  plan>d  over  a  light  (rray  gmnnd,  Iravinj;  a  fine  network  of  the  latter  everywhere. 

l.ilV- I'Tf  ill  u -jxt  inn'ii  from  I'jino  I'ap',  ilark  lirow  ii,  fins  iiin!  tail  ji.ili  r;  •■nii:ic  f  (in.  h,  li.  n.'Kl 
with  duck  |n>intj'.  A  fjHvinu-n  I'runi  A]iia,  with  lund  very  i-liurt,  im<l  irtj guMeu  red;  \nni\  brownish, 
very  finely  hot  iilMr|>ly  dott^  with  ilarker  hrown;  no  jnarkinga, 


rwi.  K—f>hMna  im»mki  Jowkn  *  Wnrlra,  new  upeOm.  TJrpe. 


Ty|H-  no.  51714,  l*.  S.  National  Musenm,  a  i>|ier-iinen  M  Inchee  long,  fram  Apia. 

ThiH  fikecief,  known  by  tlie  iirvtwnre  of  flue  bliiek  >:)>p4-k!<  all  over  the  biMly,  in  mtlier  mDimon 
alioiit  >^ain<ia,  wherv  «  doit«*n  j>peeiinenii  were  taken,  at  Apia  and  I'aifo  I'agu.  A  miiall  et>l  with  a  SQiall 
mouth. 

Ml.  Echidna  uniformia  S-ale.  (iiiani. 

.'.■m'        .  -.  i'.    IIMi..].  Mu-.'>im  I<.I01.  W.  Guam. 

S38.  £cludna  delicatula  lUeeker.    Samoa;  Vjiel  lndiit<. 

JMMm  kMtHmtftH  Jontnii  A  »tr**r.  Prop,  t*.  8.  Nat.  Maui..  IWI.  iW,  with  plata,  RtaMu  U. 

Of  this  s|X'<'ies,  known  1>>  (lie  iii.itlli  .I  iiiirpli^li  l  olntatioa  and  Iheanlerinr  in-.ni'.n  'if  tlic  dorsal, 
we  have  7  exampleN  fnun  I'ajio  I'atco.  The  lar^cedt  uf  the!?e  m  alKNlt  18  inelat^  long.  Tliitt  MpecieH  ia 
well  didtinguialied  from  K  amkfyoden  of  the  East  Indies,  in  having  the  insertion  of  the  doral  well  in 
front  of  that  <if  the  )ie<-t<>ral. 

Life  colore  of  a  8|)ecinieii  from  Pafco  Pago,  dark  olivai-ei>u.-<  screen,  (iiiN  jialer  greeni«h,  Iwdy  covered 
all  over  with  brown  rHiculationi*  around  Uack  apotif. 

MB.  BchMif  mnblyodoii  Bleeker.   llarqaesaa  le.  (Keale);  East  Indies. 

AXkUamU  larian  *  Itsrks,  new  ganas. 

^tnercAieM  Jordan  &  Starka,  new  genua  of  Munenidie  (A.  »lin,.i,.,.,. 
This  genuB  contains  nuall  monys  rrsembling  G^mmthmwjr,  but  entirely  lackiiw  the  anal  fin;  the 
dorsal  in  develtiped  a«  usual. 

884.  Auarchiaa  allardicei  Jordan  dc  Starks,  new  specicK  Samoa. 

lleail  H.5  in  length;  depth  2.3  to  2.7;  snout  slightly  blunter  than  in  A.  ibugAfi,  S.5  in  h«a«l;  eye  1.5 

in  snout;  letnitb  of  nioiitli  I'.T  to  ;<  in  bvarl.  Teeth  Mtiiilur  to  thoH>  of  .t.  ;biiV/<'<  excvpt  thai  tliere  is 
only  ii  ^in^'le \onieriiie  t<Hitli:  tnU'oj  anIiTior  nostril  liv-  than  half  diameter  of  eye;  larve  porcf  nitiier 

widely  !ie|iarHte4l  f4>llow  aloim  thr  i-^ltre  of  inuinlible  and  lior<l<-r  i  itli  al><>vi-:  thre*'  of  tiu-iii  on  each 

side  of  upper  jiart  of  snout,  tliu  nKwt  ixiHlvrior  one  al  upijer  iiigu  ut  eye;  trunk  1.-  to  1.7  in  tail, 
anal  fin;  no  distinct  caudal;  no  iwcloral. 
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Four  8[»ec'imenf«,  two  from  A|iia,  two  from  Pinp>  I'ii>p>. 

Life  t-olors of  a  Vng"  Pafro  ^ini'iini'ri  <lark  clcur  lirnMii,  tlicilnrval  1il:u-kis]i;  tipof  tail bri){lit  yellow 
II u-n  caught  in  the  forol  by  I'nu'kiiijj  tin-  larjf*' >:r<»wii>>f  Iu-iuIh. 
All  A|Ma  H|H'('iiiii-ii  wa^i  browii,  lijrhttT  U'lD-atli;  lipof  tail  bri^'lit  yelloH-, 

Color  in  HpiritH,  «rverywhoro  a  uiiifcirni  dark  retklinh  bn»wn  darker  alxtve;  tipof  i-audal  and  under 
Ikarl  of  Inaudible  imIc. 

Tyi>t»  no.  Sirifi,     S.  Xational  Mnneum,  ItiO  tnin.  in  len>rth,  from  I*ajp»  I'ajto. 


225.  Auarchiaa  knighti  Jnnlaii  iS;  .'^turk.4,  iii-w  H]HH'ie!4.  .Sinioti. 

Head  in  full  kiijrtlr,  depth  2.  Kt  in  head;  .iiiout  nhort  aixl  iHOilenitely  blunt,  7.2.'i  in  bejid;  eye 
1.2  to  l.o  ill  Hrionl;  leii^tli  of  mouth,  ;l  in  head.  Teeth  in  two  wrie--'  in  the  upjx'r  jaw,  the  outer 
Herii>?<  UHtre  <'liiM'-fii-t,  HHialler  and  more  rejinlar  lliaii  the  inner,  thv  inner  serii-s  rather  lar.;e.  charn, 
and  of  une(|iiui  length:  anteriorly  ii  ]>!iir  nf  nu-diun  vonicriiie  teeth  similar  to  those  on  the  inner  row; 
tit'th  of  inandililc  in  two  ntvvi«  and  ri-*enibhii>r  tho«'  of  u|>|ht  jaw;  tiilH-  i»i  anterior  iii«lril  half 
diameter  of  eye;  Kill-i>|M-niti-_'  very  r'niall,  <>maller  than  )iti[>il.    Li*ngth  of  trunk  i-oiitaira'tl  1.17  in  tail, 


t'i<i.  10.— .ln<(tv'li/<i<i  iTNM/Af'iuriliiii  ^  r-utriLt,  iivw  kj^ici-kw.  'l  yiw. 


In  epiritt"  a  iietw«irk  of  dark  linen  (•overv  the  hca<l  and  IkhIv  over  n  srroniid  <'i'lur  oi  .kUiI  v  brown. 
The»<>  ill  the  lyif  fover  the  lH)dy  everywhere  ex(i'|it  under  the  niandibb',  wbirh  i?"  while.  In  the 
iiity]>e  the  nnderparts  are  only  Kli^hlly  nmtlleil,  lea\  iiiv'  ibem  a  noiled  white. 

This  M|>ei  ieH  dilferx  fmni  .1.  (((/<rrr/i<'.  i  partieillarly  in  baviiiu  the  Unly  iiioHIimI,  and  ill  bavini;  a 
fliulitly  luiipTi'iioiit  atrd  month  and  a  t'li^btly  larger  eye.  It  irt  known  frmii  two  exai)iplc?<  taken  at 
.\)>ia  by  I'n-f.  l;<>ln-rt  Ivljrar  .Mlanlire  and  Ma-ter  Kni};ht  Starr  Jordan.  Ty|K',  no.  .")17H»  l".  S. 
National  .\luseuiii,  ll'>  nun.  in  length,  and  the  <'i>ty]ie,  H't  mm.,  Utib  from  .V|iia. 
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ieOXDUBU  Jortu  ft  tafiw. 

M6.  flenttefHdft  ti^ina  (Ix^m).  l\ut  tabmtiu.  H«wiiU;  Smiio*;  Bonbcm;  Tonga;  Johmtaal.; 

Tkhiti;  Nukaluva  (84>ali>). 
Thifl  specieo  is  occa«ioiuilly  takt-n  at  Samua  ami  at  Hawaii.    It  w  couinioii  in  tin-  Kant  IikUm.  We 
have  10  examples  fmin  Apiu  anil  V»gi>  Pagn. 

Life  ootora  of  an  exainpl«  frucn  V»go  I^Hjo,  livkl  pale-pinkiah  brown  with  black  apota. 

aST.  Vropterygina  auonowtaa  (Lao^pUe).  N«w  Britain;  Hawaii;  Samoa;  Onalan;  Nokabin 

(Seale). 

Thia  large  eel,  known  by  ila  finely  mottlc-d  mioration  and  the  iwler  color  of  its  vertical  Bn,  la 
occnoidnaliy  taiwn  in  Samoa,  whence  we  olitained  abont  10  eumpUa.   It  ia  «bo  aooMthoea  taken  in 

Hawaii. 

Life  colors  of  ii  i^iteciiiK'n  fnnii  Apia,  dark  )>r<>wn,  ail  ficckleil  with  white  above  and  bolow,  the 

white  ten<lin)»  tn  form  reti(-tilatii>ii?'  aromiil  lin>wn  <-iinMu<'nt  spotj<. 

SS8.  Uroptery^iua  macrocephalua  (Bieeker).    IHui,  Suliiluln.    Sauxka;  I  ju^t  Iii<)ie!<. 

Of  tliid  Hpeciea  we  havt*  ahont  a  doien  apecimem  from  Apiu,  tht*  lonore^'t  atkitit  R  inches  in  lent^h. 
Tht'  UmIv  ill  all  i;*  MK-ttliil,  the  «auilal  pale.  Tlii'«'  may  hi'  the  yimn)»<if  I  'liiidmjijuif  murmiirutii,  as 
iiuuther  HUggeata,  but  it  is  not  lik«'ly.  We  find  no  tube  un  the  posterior  noatriU,  aud  k>  plai-o  it  in  a 
dilierent  apedee.  It  to  poaaible  that  this  apeeiee  is  not  diatinet  from  Vrtpbry^m  mknplnm  Bhekeri 
which  differs  in  the  fhnrter  liead. 

Life  eoioni  in  ii  H|Ht'iiiien  fruui  Apia,  livid  hlui^h  while,  with  tine  bntwn  retieulationa. 

999.  Vropterygiua  ooaeolor  RQppelL  Samoa;  Nnkahiva  (Seale);  Red  Sea. 

OynmomMnrnn  /mm  Peters,  Berl.  Mon.  1M6,  &M,  Ambolna. 

In  thia  apedes  tlM  color  is  tiniform  porpliah  red  without  apota,  the  fins  scarcely  paler.  It 
agiM  Urly  with  the  aoooanta  of  V.  ooneolor,  and  aUll  better  with  that  of  G.  ftuea, 

9S0>  Vroptetsrgiu  leocuraa  flnyder.  Lanai,  Hawaiian  la. 

991.  VkeviaKyfiu  xaathoptaraa  (Bleaker).  Nnkahiva  (Seale);  Eaat  Indies. 

Farail)  N()TACA\THII).+:. 
HOTACAKTHUB  Bloeh.    i  ' iii/lf'i'i  (ioiKle  A.  Bean.) 
939.  Notacanthus  onoseloyi  (Uoode  &  Uvau).    SuuUt  Paiillc 

ftmUj  BELONlDiE. 
WIMR  Oavte. 

999.  BalODe  platgroxm  Bennett  /k.   Hawaii;  Kaimia. 

Of  this  species,  rather  common  about  Hawaii,  one  B|)ociiDen  was  taken  at  Apia.  It  is  readily 
leeognized  by  the  presence  of  gillnikeni  and  by  the  large  i^audal  keel.  Anal  20;  dorsal  15;  tail 
very  much  deprewal,  flat-kei'le«l;  axil  diu^ky. 

life  colon,  deep  green,  with  blue  luster  above,  abruptly  white  on  sides;  luster  everywhere  clear 
Uae;  Am  pale;  tip  of  donnl  and  npper  candal  lobe  duaky;  anal  and  ventnl  aomewbat  dnskjr. 

nUMVBVI  Osssfc 

994.  Tjrloonnia  laiuralden  (Bleeker).  A'u,  Samoa:  New  Gainea  (Mwleay);  East  Indies. 

Four  «pednien»  of  thia  apeclea  were  taken  at  Apia.  Life  e«>l<>rM  <>f  one  of  the^^-,  fcny.  Hide  mlvery 
with  silveiy  blue  lateral  line;  iawa  biniab  edgad;  luster  bluish,  no  green;  Am  translucent  bluish; 
donal  n  littte  purplish  on  lobe,  not  black;  last  doiaal  imya  hnr;  head  deeply  aculptarsd, 
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S86.  Tyloaurus  coromandelleM  (VtB  Httwlt).    New  jBfitaili;  Entlndica 

S80.  Tylo«uru»  urviUei  (Cuvier  A  Valenciennes).  Vaiiicolo. 

987.  Tylosunu  c*ncil*  (  HauiiUon-Biu  hanan  i.    New  <niiiiea  (Madeay);  KaMt  lutlieH. 

988.  Tyloaurus  gigsnteua  (SchletieU.    A'u.    t«tno«;  iiawaii;  Levuka;  OuaUn;  Kandava;  Fiji; 

New  OuiiiM  (IbwlMy);  Tnbnai  la.  (SmU«):  Emt  Indica;  Japan. 

Thif  hu>re  HfH'fij'f  ii<  ratliiT  orimmnn  about  Sanioii,  at*  alno  at  Hawaii  ami  throuiiln><H  the  tropical 
racitii-.    We  olitained  three  nioi)entt«-i«ise«l  an*i  a  few  very  lai^  epecimeos  from  iSamoa.    One  xpeci- 

nan  leaped  from  th*  water  lo  edae  »  dMuge  of  dyoamlte  bi  the  idr. 

ASBiam  lertaa  *  IMlaa. 
880.  AtktaUMa  kiaae  (Citvier  ft  Valendeniiea).   Hawidl:  Wert  Indiea;  Acapnicft 

Family  EX()C«KTII).t 

HSMIBAXPHUS  Cnrin. 

840.  Hemiramphua  paoiflcua  8teindachner.    Hawaii;  Samnti. 

Of  tliis  Hpwim  almnt  20  ape«4menii  wer<>  taken  with  the  i^ine  near  the  mouth  of  the  harbor  of 
Algo  Fa^t.    The  tixh  ia  nut  rare  about  Hawaii. 

LifeooloTB,  light  olive,  ail  very  below;  a  clear  blue  line  bounding  silvery  stripe  above;  all  dark 
parti  of  body  with  brigbt  btoe  loeler;  baae  of  aaat  witli  bhie  atripe;  tip  of  lower  jaw  deep  onui(*. 

Ml.  BanixMBpliiis  d«p»i9anrtDe  Jmj  A  Bennett  Hawaii;  MarnM  I. 

MS.  BaMiramphua  eflaia  GOntlier.  Im  fat.  Sunoa;  New  Hebrides  (Seale). 

Tliis  opecieii  l«  the  common  iV  or  halHieak,  found  everj-where  in  shallow  water  along  the  shore  at 
8aniou.    It  is  diotinKuixhetl  fnmi  relate<l  H]Hfiex  by  the  inm-rtion  of  the  ventral^  nt-ariT  hme  of  caudal 
than  )filI-o|it'iiin>;.    We  have  aliout  60  specimens.    None  of  our  sjieciuieni*  have  the  head  quite  an  long 
as  indicated  in  Uiinther'a  deecriptioo.   The  head  with  lower  jaw  ia  2.75  to  3  in  length  to  haw  of  caodal. 
Lifboolotaof  aepednen  front  Fugo  ftco^  doraal  with  blaekfah-edged  blotch;  adnskyapotln  pectoral 

axil;  lateral  ! i tic  and  a  lateral  ft reak  hricht  cli-ar  ){rwn;  mombrniicM  of  lowi  r  jaw  du-ky.  with  ^mw 
re<1.    .V  ciK-i  imen  from  Apia  hail  the  Imvcr  jaw  very  red  below;  two  blue  utreaka  on  each  aide  of  body. 

243.  Hemiramphua  laticepa  <  iniithcr.  Fiji. 

844.  Hemiramphua  limbatua  CuviiT  lie  Valenciennes,    iiuani;  l'!a><t  Indies. 
846.  Hemiramphua  argenteua  Bennett.   Open  sea,  near  etiuat^ir. 

846.  Heminunphna edancheri Chivier d Valendeones.  Marqueoaa  (Cavier  AValenciennea,Seale). 

M7.  Heminkaphoa  quoyi  <.;uvier  dc  Valeocieoiiea.  New  Guinea  (Macleay) ;  East  Indies. 

M8.  Samin^lkwi  gtfautdi  Onier  A  Valeodennes.  Papua;  East  Indiea. 

848.  Hemirampbw  eqnaenovi  Cttvier.   Fiji  (Ounther);  New  Guinea:  Shortfauid  I.  (Seale); 
East  Indies. 

860.  Bemimaq  Aw  awtralleweia  Seale.  Taboal  (Seale). 

801.  Hminunphnn  eaatori  Bledwr.   New  Goinea  (Uacleay);  EMt  Indiea. 

868.  '"■'-'**fwaplMlt  Kiititiw.r  UarotoiiLm. 

HrmhamphMtaeutfu  Ciuulhrr  rn~    I.itiii  s.m-.  N  s.  W.         <iTl.  Rarotonfa  iCook  1»  i. 

868.  Hemiramphua  melanurus  Cuvier     Valenciennes.    Salomon  Ix.  (Seale);  l-Iaet  Indies. 
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EULEPTOaHAMPHOa  Gill. 
264.  Suleptorbamphus  longirostri*  ^Cuvitr       VaU-nrieiiueH).     HawHii;  ojien  ritcitic;  uunii 

smUHTOFionri  out 

255.  Zenarchoptonu  dispar  (('iivicTi&  Val«ndenn»),  KewtiuiDM  (Jladwy);  Eut  Indiea. 

S66.  ZenarchopteruB  maculosus  (ianiiHii.  Fiji. 

967.  Zenarchopterua  vaiaigania  Juniaii  &  Sealv,  new  h{>t^'i(ti.  Jhutv. 

HmS,  vithoDt  lower  jaw,  4.30  in  length,  with  lower  jaw,  2.90;  lower  jaw  from  tip  of  upper  8.W; 
ey«S.00in  hen<i;  iipptT  jaw  fliglitly  bruaili-r  tli;in  lun^',  ii1"itit  (Niti.il  to  (■>.■;  intcrorl-itiil  f'lii.'litl)' j»reater 
tluui  eyt-;  <lorx«tl  12;  nnal  1'.':  iinuliticil  \\  itli  a  i  laspitii!  orvati.  :i  lli'i'liy  intri)iiiitt<'iit  Mrxan  juat 

aOtt'Hor  tci  hiim';  kchUw  L'-4:>-.!;  Hiiniit  .'!.  Id. 

Body  elon){ate,  the  depth  1.75  iu  head,  the  width  2.75;  acalit«  decidu<jiu<,  thu  Uteral  line  runniqg 
very  low  on  IkkIv;  depth  of  rnadal  peduncle  ef|na1  to  tnterorliital  H|WM-f ;  width  of  prporUtal  In  front  ol 
<  \i  «  ijnal  Im  piiiiil;  M[.cri  U'  ami  jirn iju  n  If  i  iitiri';  •-ul>' >riiital  wilii  more  or  !<•>•!«  aillpoM-  tiii  :i<liralii'; 
villitunu  toetti  ill  jawH,  none  uu  vomer,  uiaxillary  ortuiiKUc;  tjill-rakfra  thick,  ratiier  blunt,  theluugcat 
ahout  2  in  papil,  tS  devekfied  <n  lower  limb;  base  of  doraal  lin  1 .30  in  head,  fally  one-half  lieiiifr  on 
caudal  peduncle,  fuurthand  fiflbntya  are  eknigate,  being  almiit  t>i|tial  to  of  (hi ;  lonK*'"!  ray  of  anal, 
which  is  widened  and  eloQglrte,  foflDing  one  of  the  winga  of  tliu  claoperti,  ia  ulN>ut  tt|uat  to  length  of 


Flo.  11.— 2rifarall«}i(frM  nbiffauU  J«4an  &  ^le,  new  fpcrloi.  Tjrpe. 


bead;  lleehly  ha«t>  of  anal  «t|ual  to  eye;  ventral  aniall,  2.U5  ia  head,  ita  origin  far  back  at  beginning 
of  fHHiterior  third  of  Ixxly;  |ie<-loral  1.20  in  head;  inlruniittent  organ  very  prominent,  rituated 
lietween  ti[>  of  voiitrala  and  Imm*  of  anal,  iff  width  2  in  lentrlh;  <-itnilHl  ronnde'l,  l.L'O  in  \u-»t\. 

Color  in  «|>irit.»,  nil  very  Ih-Ihw  .  ilurker  ji1mi\  c.  w  ilh  wa.-'li  nf  l;r■l■»■Ili^ll  liliu-,  a  <li^^t  iinl  <i;iik-liliic  line 
from  o|ierclei<  to  bai<eof  caudal;  lower  jaw  deep  blue;  urbit  witli  riiu  of  blue;  aut4.Tioroi  anal  with 
Uuaky  wash;  a  black  a|iot  on  anterior  don«l,  the  tin  more  or  lew  washed  with  doaky;  caudal  with 
du^ky  wa.-h:  ullicr  liiis  witli  very  yliulii  tnu-f  of 'Inyky. 

Color  ill  liie,  pale  olivm-eou.-;  a  hilvery  htrtak  along  i-i>le;  lin.-  <lirty -yellowish  olive. 

F<  -urteen  spedmena  from  Vaiaigiuo  River,  at  .\pia.  The  type  is  no.  51718,  U.  8.  National  Mtuemn, 
length  a  iuchee. 

VKLUmk  laeagraia  ft  Ballsr. 

« 

968.  Bvolantlft  mioroptara  (Cnvier  &  Valenciennes).  Hawaii;  New  Ireland;  East  Indfaw;  QaJm- 
pagoe  Is. 

PAinOOam  BUaker. 

S69.  PanoMMintut  teMlijvfeonw  (Holander).  Tahiti;  Hawaii;  l^yran;  Westlndiee. 

960.  Parexoccstua  bravipiaaia  (Cuvier  &  Valenciennes).  New  Ireland. 

961.  Varaoavtva  roatnttua  (Uiinther).  Hawaii 

XXOOOTOt  Uaams. 
968.  Bsoosrtaa  woUtana  Linniens.   Hawaii:  Kant  Indies;  Atlantic  Ocean. 


Digitized  by  Google 


THE  FIHUES  OF  SAMOA. 


209 


OTPBILTOVS  Swrninioa.  italiAo. 
808.  CypsUurus  unieolor  (Cuvivr  &  Valem-ieniKw).   Vnnioolo;  mi  between  Aucklaad  and  8unM; 

Exotaiit  HN<ra(wCUVicr  A  V«lencl«nn«l.  Htal.  Nat  Vv\n.,  XIX,  97,  IMS,  VwImI*. 

EroHttulf*  unieolor,  Jonlaii.  (iiiide  to  the  Hliuly  n(  Fl>l)v«,  ii.  313.'  1906. 

Of  tliiH  have  4  l■xatll]lll•^i  laki-ii  in  tlif  M-a  huhIi  of  Saiima,  ami  one  from  the  Tiit<maii 

Bea  between  Sydney  and  .\uc'kland.   All  were  obtained  by  Mr.  A.  1>.  Liiudin,  Uten  mvigiltor  of  tbe 


Fm.  IS.— QotfffinnM  wtleahir  (CutW  A  ValcadmncB). 


•teainer  .^(Vrr.;.    Tin-  «p«'('ic»  nwlni'  u  Ifiiirtli  "l  nlKnit  IS  iriclifs.    On  tlif  fifHTiiin  ii  I  piinisitir 

copepod  cnitttuiL-uuK  (i'rttfihi)  »*Ti*  aitarlii-<l,  uikI  on  i-ju-h  <>i  tlitw  were  uIUiIunI  |>ani'-itK'  Ixiriiiu-k-)', 
Condmdtrmt  rirgatum,  looUog  like  a  clwler  of  atnuige  onhidiu 
264.  Cypsilurus  gilberti  Siiy.l.  i  .  Hawaii. 

365.  CjriwiluruB  apecuLigor   ^(..'uvicr      VuJi-iu-icnnf?<|.    Tiuiiuaii  Scu,  U-twt-tin  .\uiklaud  aud 
Sydney. 


Fto.  13.— Cwwffanf«  fiKruUg€r  (Curler  ±  ValoaciMUia)). 


Of  thi-^  .Miiccit*!!  we  have  r*  fxamplr.H  laki-n  hy  .Mr.  A.  I'.  Luiidin,  in  the  Ta^ninn  Sk-A,  bftwf<'n  Syilncy 
Httil  .\ucklaud.  Accordu^t  tu  Itr.  Lutken,  tiiis  spii-ict*  ot-riir!*  iu  the  Atlantit;  aim.  The  Atlantic 
apedcf,  called  £rocwfiu  rubenrent,  roberti,  and  affini*,  and  wrongly  called  Jicoeatm  rofitant,  is,  howewft 
proljably  different,  having  (he  band  on  the  pevtoial  Ihm  marked. 
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B60.  Oypailvma  lanallifir  ( Kiwr  A  Staindachiwr).  Open  hdilc. 

Eromrtui  ItimrBifrr  Knvr  A  SU'lniUohlirr,  Sit/.  Ak  \V1,^  Wk-n  1W7.  SM.  PaciRc. 

867.  Cypsilurua  strisigni*  Jeokiiw.    ilawaiii  Kuiwi,  or  Strong  I.,  Caroline  <i roup. 

Otthb  wpedm,  beridM  Dr.  Jrakiaa's  type  from  Hawaii,  we  have  a  aecood,  taken  at  Kiati,  or 
Strong  laland,  of  the  Ouoline  graap^  bj  Mr.  A.  P.  Lnndio,  then  navigator  of  the  niaiioaaiy  ve«el 

Morning  Utar. 

MS.  Ojnpafliunia  pcwllopteirna  (Cnvier  ft  Valeadennea).  New  Biteia;  TUiitI;  Ouolfaie  b.; 

Samoa;  Vjixt  Inili«>»<. 
£xoaztiu  tpiU>pttru4  Uuntber.  est.,     'Ml,  C«roliD<  la. 


Fui.  11— tVpn'/(iru<  ptretloftlerut  a'uvier  A  ValenclcnMi). 

ThlsHi't  i  I.  -  3  e«i>il,v  recognized  hy  it*  plump  IjotJy  ami  spotted  pectorals.  Itf  maximum  si/e  is 
smaller  than  that  of  t't/jutihirun  .'iin>i.i  ainl  ' '.  'juifi'l<rimmdinlu».  tln'  It-ngtli  l>einK  hImhiI  9  iiirlu-s.  l.ife 
colon  of  one  specimen  blue  above,  pec-toral  with  lAige  qpots,  ventiala  plain,  baaally  duaky,  no  red  on 
pectoiaL 

One  fine  nfamplo  flew  on  boaRTthe  ateanier  Kamn  off  the  weeten  end  of  Tntnik,  in  the  night 


fto.  lit—OUtUurm  vMMMNnidfalM  nnrlar. 


BOB.  I^pdwna  ^InrtHimrntHntna  I^ler.  Tiionilan  L;  north  of  Samoa. 

Of  thi.<<  well-markfd  !>pe(-iei>,  di5tinguiBtie<l  by  its  lonf;  doiial  of  14  or  15  rayo,  its  laige  die  and 
the  abeence  ut  iwctural  markiutsfl,  we  have  two  Itage  examples  takm  by  Mr.  A.  P.  Londin  in  the  sea 
to  the  aonthward  of  Samoa. 
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870.  QrviaxKnm  oUgolflgis  Bkak«r.  Shortluid  L  (Seale);  Etrt  Indies. 

fl71.  a]rpaaiiniaainiia(CiiTier  A  ValoicwniMB).  Hawaii.  Very  abandant 

979<  O^rpaQwnis  ImAImuIs  (Ranuni).  Hawaii,  abundant;  AUanlic;  Fuama  n^iaB' 

273.  Cypailurua  nar«ai  (OfinthiT).    Fiji;  New  Hebrides. 

274.  CypeiluruB  Bolandri  lCiivier\  X'ulfticicnnofl).    Tahiti;  Seychelles. 

S76.  Cypailurua  loD^barba  <De  Vu).    New  Britain. 

Mimimhm  hanOorta  Be  Vli.  Pnte.  Una.  toe.  N.  8.  W.  IM,  4S4,  Na«r  Bttola;  myfouaf. 

976.  Cypailurua  katoptron  (BUvkor).   S<'a.i  Muith  o(8unoa;  Amtialia;  Eaat  Indiaa. 
SMOtMiuM rutwitiM  Ounlli.  r.  ('at    m.  m  iNTits,  Auatnlta. 
A  apedinen  of  thin  sjx'i  i.-  ni.'rwin);  well  with  Bleeker'fl  fljrnre  wan  taken  by  Mr.  Ltuidin,  then 

mato  of  the  Hlfaiu-^Iiii'  si.  rf  i,  m  thf  m[ivii  h«-:i  Sdiith  iif  S':iihii;i,     Tin'  -Jx-i  ii-s  luiH  hliu'k,  wbitO*baDded 

pectorals,  uiucb  an  iu  VyptUurm  t^tadiger,  but  Uie  dunul  ra>«  are  more  nuiuerutu  (14). 


4 


mmmm 


mm 


VM.  M.  tHipittiim  ialopawii  (Blacker). 

S77.  Oyprilnnw  antiaapa  (Gunthar).  Maw  Ooinaa  (Madeajr);  China. 

Pamfljr  AOUKTrOMlD/C. 

■ 

ADLOBTOMUS  Cavier. 

S78*  Anloatomua  valentini  (Rl(>eker).    TiuUiUi.    Hawaii;  .SaiiKia;  Tuhita;  Paiiinotn  Is.;  Johni<ton 
I,;  Aneiteiitii;  V»fi  Iii<liet4;  Ja|Ntn. 
Tbil  oommon  East  Indian  epeciee  is  OGcaaionally  taken  in  Samoa  as  in  UawaiL   We  Itave  one 
ipia  from  Apia. 

Fmlly  PlSTOLARIIDiE. 


879.  Tistttlaria 

.    Ner  ker  I.; 
Indiett. 

This 


laoftpMe.  FIJt;  Goam;  Hawaii;  Suaoa;  New  Gnfaiea;  New  Biilabi; 
;  New  Hebrides;  Solonon  b.;  Makalea;  Baratonga;  Baiatca;  Ent 


tbrom^iaat  tlie  South  Sees.  We  have  a  few  esamples  from  tha  sixnea  at 
Oovier.  Hawaii;  New  Qoiaea;  East  Indies;  Japan. 
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Pamilj  MACKORHAMPHOSIDiC 


981.  Mncrorhamphomisliinvispinis  i  Km-r  A-  Sti  in<lm-liiHnr). 


585.  Macrorhamphosua  flnscbi  (IliluLMiiliirf;.    Nt-w  iirituiti. 
OmtrUtut  JImtM  RUfnulntf,  Xnt.  Kn  unde.  WHM.  N«w  BHtato. 

888.  MternhamplramliMndtoiiate  Gilbert.  HswaU. 

Family  CENTRlSCIDiG. 

CSmnNNW  Uaum. 

884.  Centriscus  komis  (Maoleay).    Pldm  In. 

Aiuj^i'iU  I'lwu  Mnc  li-iiy,  l^iw.  IJiiri.        N      w  iti.  I■■7^.  UV-.  Komit  (Patau  la.). 

fOLIftCUB  Jordan  ft  Burks. 
866.  iBoliacu*  ■tiigatoa  (Gunther).    New  Ouinon  (Maoleay);  Eaut  indies. 

Famil\  S<>I.i:\(»ST()MII);4;. 

SOLENOBTOMUS  Lacepide. 

586.  SolenoBtomus  cyanopterus  Klocki  r.    Ilm^aii;  Nr»  i  tuinta,  i'ji«t  liulitt*. 

FainiU  S>  \r,\  \  I  Min  i:. 

C0RTTHB0ICHTHY8  Kaap. 

287.  Corytbroicbthys  waitei  Jnnlan  A  SeaU-,  lu  w  ^'|leL•ie,'^.  Samoa. 

Rings  I7->-3A;  dorm)  29  or  30,  Mtaated  on  die  flnit  6  omdal  ringa:  mumt  riendiT,  m  viewed  fmro 
aimve  itii  edfts  pnnllel  to  tlie  eyef,  wliere  tlie  lieail  is  aliraptly  much  widened;  lengUi  of  moot  1.2  in 


bead;  eyes  laiffp,  |»«idiu<ed  alxive  profile,  4.6  in  liead;  a  «liarp  HemitwnacctMl  ridfie  extending  from 
behiml  eyt^  to  jiwt  1x>liiml  |i«<-tonit  Itase,  llirw  MhhI.  the  first  hiW  <m  'xripuf,  the  other  iw<>  on  lm«ly 
platvri;  a  !<hur|>  ricl^  i<xt«*n<Uiit;  \mck  from  »sii|ir»orl>ital  c-rc^t  arriisri  parii'lal  nnrioii:  lop  of  Miout  with 
H  thiu,  li>w  riilKc;  .*ii|K'rior  ihomrii  riiL-t-  ii>'i  <  oiiiiimmi.  wiih  MiixTior  *'uu<)iil  ri<lt;c,  Imt  the  foriiier 
extfndiof;  aliovf  the  iH-xinniiig  of  tiiv  latter  fur  H  <ir  4  riiigH;  ininlc  fontainecl  l.H  in  rauilal  iMirtion  of 
tl>e  body;  rolor  very  liifht,  nuuin  wliirhtly  dwky  by  a  network  of  fine  lin««i  alonir  tbe  ridem.  Ibeflp  inter- 
ruptol  hy  iliffiiM-.I  liirht  it< tarn  on  every  fifth  rin;:.  jii.«t  anterior  to  «  liii  h  Ihc  Mi  t«ork  of  clark  lirifx 
is  iniin-  i'on-pi<'iiiiu>  ati<l  i-\tfiiili«  acriH8  the  lack:  ilark  lintM irrvgiilurly  (i>iiiic-«icil  wiiU  eai-h  utlter, 
exten-liii.'  tiiot<  <it  i.  ~-  horizunially  \m  k  from  tlK  i  v.-.  lalifeauout  KMe»ml»  head  with  blark  rtripe; 
pmerai  oilor  pule  yeilowisli;  caiMial  l»right  niHi-n-d,  ita  upper  and  lower  niail^nii  {Ml*. 

Tbe  type  if*  no.  V.  H.  Natiooal  Mnwunit  34  inches  in  leniit)i.  This  species  ii*  named  for  Mr. 
K'lv'ar  K.  Waiti-,  th<  .«  >  -i  pli-iied  curator  of  the  Anstralian  Mulwum,  now  of  the  Canterbury  Musenm 
of  Cbiistchuri'b,  ^ew  /eaiuixl. 


Fig.  17. — CbfyMnrfrAMin  ira/lr(  Jordan  4t  SoUv,  new  ifiecliw.  Type. 
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908.  Corythroichthys  sealei  .l.ipiaii  iV  >tiirk>i,  iifw  Shiikni. 

Head  7.<>0;  suimt  i^iiml  Id  i|j»tiiiu-»- tMin  iiii<l<lli' of  oyr  tn  |ii>-t«Ti>ir  iimrviii  of  i>[.<'ii  l«',  the  .-umit 
niurrow,  beuiK  Msroely  onc-lialf  <>f  eye;  (orelit-inl  huIht  al>rii|it:  rinjts  l««  <liir>iil      hiirli,  il"<' 

imya  boioif  g(|IuI  to  or  greater  than  deplli  o(  fiuh,  t  he  Imw  of  the  llu  not  vlevateU;  a»  cnwi  on  head  ut 
KDOut;  only  a  Inice  of  a  Mnmrtc  raiaed  line  acroMi  oppn-le;  riniei  of  body  with  six  ban,  those  of  the  tail 
with  four;  (ii-^tainc  in  In.iit  -'f  aiull  Hn  17.")  in  i.M>t.  ri..r  pail  ^f  Uwiy;  depth  2.75  in  h«l<!.  pliL'litly 
l^ntcr  lliuii  (lie  wiillh:  llic  I'v'v'  nm'  in  tlir  inak-  iHtujiic-s  llit>  ventral  lN)Hii41  of  tHe  t4xtet*iith  to 
twt'lity-oighth  rin),':  U-iictli  <<f  .|.>i-sil  .-<li;:htly  h~->'  tlian  wi«lth  of  eye;  caudal  fiin-aliaped,  3  in  head, 
anal  minute,  directly  lielow  third  my  of  dtirral. 


Fhi.  M,/— CwyttraMMtMi  mbM  Jat«l>n  *  9tulw,  new  (perlca.  Tn"* 


Color  in  life  light  jpny  i^potted  with  reddieh  brown  and  lighter  gray;  itnout  and  caudal  whitieh; 

heiid  IjunxHl  Ih>1ow.  Color  in  (<piritH  whitish,  eacli  rinu'  witli  a  liratx  hol  tfnt-nii'h  HiianKlf  on  fide  and 
to]i,  unili*r  yiirfat'O  whitv;  two  dixtint't  ^nn-ni-vh  liiii';'  uKuiv  sUU-  of  lu>ii<l  ai  nnsii  u|it>ri'le  to  l>a>ie  of 
|iei-tonil,  tilt'  lower  one  of  thc?«  lint-!*  cxti-niliiiv'  .•'lik'liily  otit  on  the  ynoiil;  trip  of  \hiuI  marked  into  a 
namber  (lOj  of  irregular  i«|uar««  hy  narrow  dark  linex;  four  rings  of  minute  dnUt around  iinout;  a  dark 
elongate  black  ateaon  thtoat,  more  or  lewtepaiulixl  from  a  blai'k  ventisl  spot  oo  fint  body  ring;  three 
niwH  of  •<niall  round  duti)  on  aide  of  boily  below  the  branched  greeniidi  Kpota;  domi  Hn  with  acat- 
ter«?«l  ilot*". 

Three  iipecinienB  bam  Apia,  the  type  no.  61722,  U.     National  Muaeum,  3.86  inchea  long;- 
889.  Oorythroichthya  inataafse  Jordan  &  Scale,  new  (i|iei-icH. 

Head  11.75;  snuut3in  Iteud,  narrow,  width  about  2  in  eye;  eye  3.75  in  head;  interurbital  very  nar- 
row,  IcM  than  one-half  width  of  eye;  riiigit  15+84,  the  minnteaoal  fin  beiogon  the  15th  ring,  in  themale 
the  egg  Mu:  occupying  the  ventral  wir&oe  of  ringa  16  to  26;  body  mTen*«idcd,  the  tail  but  four;  dofaal 

no.  CbfirttraMf ikyt  Mtaq/kr  Jontoa  A  Baale,  new  i^Micii,  Type. 

21,  it«  beee  not  elcval*-'!;  oimti'Ii-  wit  In  nit  a  li.  itiy  ridj^e  c xten<lin(;  HcroyM  it  Imt  « itli  nomerous  nuliating 
rows  of  pita,  tlie  widwt  point  of  u|ieri-lv  witti  u  xiiort  ilennal  flap;  ni««lial  lin<-  <<(  snout  with  a  diirtinct 
crest  with  six  teeth,  the  heiirhf  of  cwt  iK'inir  I'liirlitty  U-sh  than  width  of  iPiipil  <in  anterior  half  of 
anont,  tlx*  m-t  imt  t  - «  .1  In-.l ;  ii>i  intiTi  irl'ilal  i'ii'~t .  a  -In  iit.  fi  IfiL'fi.  ■li'inial  l<'ntiii|.-  i  n  it  ]\  cvi-.  its 
length  leiS!<  tluiii  widlli  of  iiitcmriiital;  utiinjjU-  tringtHl  U-ntuvU-  on  inidiile  of  niiciiul  ri-gion;  ajtairof 
abort  tentacles  Just  helow  and  a  little  piM4erior  to  e)***,  another  pair  below  middle  of  anout;  a  rim-like 
projti-tion  over  n|>|H-r  inar;:iii  of  o(M.>ri'k>;  snout  nitli<-r  iin<;-lik>-  in  shape;  pectoiml  lea  in  length  than 
wiiith  of  o|it>rrl«>;  caudal  slmrt,  hImmiI  ii|ual  to  i-yt*;  anal  niiinitc. 

Color  whiii^li,  i-arli  rini;  on  curli  --f  it.*  faces  with  an  oval,  l>rown-riinnic<l  s|>ot  uf  nilvcry;  under 
aurfa***!  of  tail  whitieb;  anout  with  2  riu|p«  of  doaky;  about  5  duKky  craas  lines  under  throat;  about  5 
radiating  dnaky  Knee  in  eye  and  over  head. 
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One  ■pedmen,  the  type,  no.  61724,  U.  8.  Natumal  Muwiun,  4.20  inches  long,  from  the  oursl  reeii 
off  Unnna'u,  the  i«aid«nc»  of  StetMfa,  chief  of  Upolo,  •  dlMitiBitbibed  and  able  fltatenum,  imae  king 

of  Sain<»a. 

MO.  CoKytiuoiohthys  toachypoima  (Gunther).   ThumJayL;  Itince  of  Wales  1. 
Sgitgmauu  tradkupama  OOntber,  Zool.  Alert,  imhi.  an 

TKACHYRHAJIPHnS  lUttp. 

991.  Trachyrhamphus  Bp.    M&rqui-Hiu  If.  . 

A  HiKfciiiien  )j«uUy  inutilate<l  and  therefore  imt  in  lit  ooodition  for  doM'ription,  WM  taken  by 
Mr.  SeeJe  at  Kokahiva  in  the  Marqueeaa  lelaodn.  It  repVMenti  probably  an  tmdeacribed  wpodm. 

noBonns  want. 

MUt  lUcropliiB  brachyurus  (Blwki'r).    Ttiotno.    Taliiti;  SMinoa;  Aiifitciiin ;  K4wt  Indies. 

AboDt  a  tluccn  exauipkii  were  taken  in  the  Vaieigaiiu  Ki\  er  and  iu  other  xtreauia  abf^t  Apia. 
All  the  q^ea  of  tbte  genua  in  Snuoa  ue  eonllniNl  atiicUy  to  freah  waten. 


FW.  a).— jrinoiiMt  tradkyiinu  (Bta«k«r). 

IJfe  colors  of  one  specimen  from  Apia,  Ii)fht  olive,  darker  on  V>wk;  a  hright  red  stripe  alonir 
nidi-  from  U'low  )KH*tonil  liackward  to  iiiidille  uf  tnink;  head  darker  olivi-,  liiirnil  with  paler  olive; 
caudal  dtuky  olive.  Another  apecimeu  was  dark,  speckled  with  whitieh,  a  vertical  orange  dash 
behind  operde  the  only  bright  color,  and  seen  in  malea  only. 

998.  ICerapihie  ptoirotmin  (QOntber).  Hamli. 

M4.  MieMpfaia  Malptan  (Ounther).  Fiji. 


ho.  ZL—lUcrtjpUf  fmdahu  fttm. 


885.  Microphis  caudatua  IVtern.   Samar;  Java. 

i/i'  I  <7>/ii>  ,:ui<Uihn  ivit'fo.  Urrl.  Mon.  1N68,  flV,  Bamar  (in  fn-sli  ukKt  i,  Jhvk. 
li>,riiifhll,v'  c.irf/  i'rj-  ijiinthi  r.  Cat.,  vtit.  If.'.  Java. 

aix  specimens  of  this  species  were  taken  in  the  Uasegase  River  at  Vaiinonwt,  near  Apia. 
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SM.  Microphb  tomntiua  Jordan  &  Seale,  new  epedea.  Samoa. 

Head  9.30  to  base  of  caudal,  4.10  ia  «li>tanoe  anterior  to  an4l;  anont  2.20  in  bead;  width  of  snout  2 
in  ita  length;  eye  aboat  equal  to  width  of  snoal;  interorbital  narrow,  2  in  eye;  domU  32;  anal  3;  rings 
noapiiiiwittieiingiof  poeteriorbalf  aquaie;  •bdominal  ringi  wider,  oontainiqg  Um  en  >*Ci  ^ 

Fm.  B.— ilh.ini>lt ftiinaMMjortaa  A  — ala»  new tttOm.  In*, 

finKlc  nnbruncluHj  st«y  somss  (ijicn  lt';  a  low  mwliuni  riil^c  nti  snout  ;in<l  2  in  infororbital;  Mojk"  of 
forehead  not  abrupt;  length  uf  pectonil  equal  to  opercle;  i-audal  equal  to  tiiiout;  insertion  of  tlie  minute 
ftnal  •imoat  a  third  neaier  tip  of  anoot  than  tip  of  caudal;  anterior  baae  of  donal  diraetljr  over  anal. 

Color  in  spirit*",  prwnish  with  a  uliirhtly  darkt-r  band  on  each  rinp:  a  distinrt  blat'k  lino  alon^Miile 
of  tinout  throu>;b  eye,  across  open-li*  tn  bi-f  of  ptn-tonil;  unal  with  four  narruw  crosvbands  of  white. 

Three  specimens,  taken  hijrh  u]i  in  ilie  VaivH.se  River,  near  Vailele,  to  the  eawtward  of  Apia,  in  a 
■wift  brook  runoinx  throqgh  pasture  lan«l.  The  type  is  no.  51725,  U.  8.  National  Museum,  from 
near  Apia,  length  S.S5  Inchea. 

OAnmoxomn  BaiML 

897.  Oaaterotokanahiaculeatus  (RIot;h).    SaniDn;  ra|ttia;  I^aat  Indies. 

Five  (vedmens  were  taken  at  Apia  and  Fago  Pago.  They  were  eai^ht  in  the  aeine  on  shallow 
shores  Inride  the  rrefe. 

Life  colon*  of  a  s[X'citnen  from  Vapn  Tiipi,  dear  olive  brown,  finely  mottle'!  iilx.vf;  si.x  round  jet 
black  sputa  like  ink-<lots  on  lower  part  of  ttide  of  body;  lower  aide  of  head  sulphur-yellow,  mottled 
with  btown;  bint  brown  ban  at  tip  of  tail,  which  is  red;  belly  yallowiali  brown,  with  brown  mm- 
■trcakst 

ICHTHT0CAMFV8  K«Qp. 

898.  Ichthyocampus  erythraua  Gilbert    Deep  iieaM  of  Hawaii. 

980.  UiChjaenmpus  papmoaia  SaovaKe.   New  Guinea  fSanvaga,  Foil.  8eL  and  Pbilom.  1880^ 
S»). 

HIPPOCAMPUS  B«finetqae. 

800.  Hippocampus  flsberi,  Jordan  &  Kvermann.  Hawaii. 

801.  Hippocampna  Ulonia  Jordan  A  Evermann.  Hilob  Hawui. 

808.  Bippoeattptta  kodft  Bleeker.  New  Guinea  (Madeay,    H.  yHtMlafiu);  But  Indiea 

lamilv  PE(;.\SII).+:. 

PEOA808"  Llnnens,  17SS  (ru/itoru). 

<  iitdf/hrarluii  (ironow,  I7ti;{  (driico=rolilanA). 
Enr>i}tfgn*n$  Itlei-ker,  1864  {drmso^eiAiUtm). 

Ziiiliivi'  Jorilan  A  Snyder  (timxtfuffu,  near  tfrrico^ 

303.  Pegasus  volitans  l.i^n»■u^<.    New  ftritain  <  IMer-',  Beri.  Hon.  1876^  MS);  East  Indies. 

304.  Fegasua  papilio  (iitlti'rt.    I)ef)>  fcan  of  llawuii. 

PABAPECABUS  Dam<ril. 

806.  PRrRpp^i:anu8  natans  I  I.inn.'fii.N).    Ni'w  <  iiiinj-H;  Australia;  China. 

1  Till  i;>  nil  -  /  V  ,  r,(i»  will.  rAiis.-,!  l.v  I.itii>;i  ii«  In  ITM.  oii  «  -ihi  Ii'h,  I'tjlUuit  rolUoiu,    In  1763  the  u»mv  Itflaphmttus 

<■!  i>ii'iii>»  UU9  iMtxit  i>ii  llii' >niiii  -iH't'i, ...  M>i:'  li  III  I7i>.  I.it.ti  i  ii«  n-nntncd  A^paMH  AoCMfHi  TfeS  BUM  (SnUS  WSS  Callod 
fnryjx'j/ajiu  b)'  BIcvker  id  IMH  and  />i/i«<  by  Juntaii  <1  buydtr  m  ItOt. 
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Panily  ATHERINIUiC 
AXBBBnf  A  Uajunu. 

B06i  Atlierina  lacunOM  Pon>t<-r.    Ni-w  ('iil<il>>iiia;  K«w  Hebndw;  Fiji  (Gfinttier);  Sokmon  Ii.  . 
and  New  llebriilea  (Seale);  Kaet  liulieo. 
(AlMrrlmi  plngult  ImetfM*.) 

807.  AthraiBA  forakali  Ruppell.  New  Guinea  (MMl««y);  Eiut  Indiea. 

SOB.  Athfliiiia  endracMnrie  Cuvkr  A  Valenciennes.   New  Ouinea;  Austnlia. 

809.  Atherina  wai^ienais  <^i<>y  <k  Caiiuard.  Waigin. 

Allienuii  lytiuilncti  i'uwWr  ii.  Vuli-ni-k'Htii-s. 

810.  Atlisiiaa  uiaila  Jordan  and  8««le,  new  spede*..   f  ?MYa. 

Head  4.35  in  lengUi;  <l«ptl)  7;  greateBt  widtli  T.-IO;  ere 2.75  in  head;  snoot  4;  interorbital  equal  to 
eye;  dorwil  \  ii-i,  10;  luml  i,  12;  w-al*-*  '.'-4.-3:  maxillary  extending;  to  lielow  anterior  iiiaiyin  of  eye. 

BimIv  wMiH'w  hilt  riiiiii-al;  luwl  a«  w  iiU-  aw  •U'l'p;  iiilcTorl>ilal  .«|mht>  lUit  witii  twn  narrow  groovet*. 
gillrakers  ifjiial  in  li-nt'th  lo  pupil,  alMint  25  on  ]ii«t>r  liml>;  u  ^iln•ll'  mw  <if  niiimtc  )•■<■(  li  in  juwc, 
patv'lieH  of  loinute  t««th  on  votner  and  |mlalinit»;  origin  u(  durt>al  Ufari^r  tip  of  snout  tlian  baMo  of 
caudal,  ito  lobReMt  apioe  eqoal  to  eye;  uriffin  of  wft  donal  «li|ehtly  poeterior  to  origin  of  anal;  baee 


of  euft  donal  2.60  iu  head;  of  anal  1.75  in  bt-ad;  the  longest  rays  of  aoft  donail  and  anal  equal  to 
eye;  pectoral  l.SO  in  head:  ventral     randal  1.20,  deeply  emuidiuite;  18  rows  of  wake  in  front  irf 

I'pinoii-' <l<>r-al:  p4-<'t'>riil  n-.f  liiiu-  -i\th  of  lateral  line;  origin  of  spinoaa doftal ovef  the aixteentb 
M'ale  <>t  Ijilerul  linv;  mikti  I*- aiii i  |ih->]>iti  Ii- etitiif. 

Color  ill  iif<',  oli\'e;  alat«-nil  KhkI  with  a  brigliter  ^tr<■ak  alxni';  lower  jaw  blue;  a  l>lack  Ijand 
acmm  |H«ntiiral,  thtM  otiterwiae  plain.  Color  in  apirite,  below  the  lateral  atripe  white  with  alight  waab 
of  Y»\c  preen:  manrin  of  m'alf^  with  or  without  fine  black  dote:  a  wide  stripe  of  bripbt  ritver  from 
o|H'r(  li'  to  I>as4>  of  cainlal,  at  it-  «  i.li'-f  point  tlii"  stiipv  <'i|Hal  in  wi-llli  to  tlic  pii]  !!;  -  ;ilr-  "f  lateral 
line  in  mnw  c|)i-cinieitM  w  ith  darker  centcre,  which  |{ive  I  he  ap|i«arani-v  of  a  t<lightly  darker  line  in  the 
upper  third  of  the  silvery  line;  abo\-e  the  atripe  the  avaliai  have  darker  niaigins  and  are  jHinrtulate 
\\  ith  niiniitc  Miit-  'lots,  tin-  u'roand  color  being  pale  green;  pectoral  with  a  alight  wash  of  dnaky,  other 
tin."  white;  ojien-lc  t^ilverv, 

ThiH  HiH'cii'w  if  near  Athenna  liinnmmi,  but  (seenis  to  b«'  diffen-nt. 

Forty  spi  I  itiH'ti!^  ironi  A{iia.    The  type  i:'  no  r>i7i'i>,  U.S.  National  Museum,  letigtli  3.75  iiK-ltee. 

311.  Atherina inaularum  Junlaii  (S:  hivi  rniann     Hawaii.  * 

F;imily  MI;L.\\0H:M ID  li. 

KHOMBATEACTUS  Gill.  '    i  I  .  'a-tclnaii;  pn-o, nipi.'.l.  i 

312.  Khombatractutt  uoveeguiaeee  ^  Kainyay  <.V  Ojjiihy).    Strieklanil  Kiver,  New  <iuinea. 
Ilemal9euaH»  imnr'tfufiinr  RauMy  4;  Oatllqr,  Pne.  Unn.  Sac.  K.  8.  Wales  ISM,  lH  StTiddaad  Rhrar. 

818.  BkottlMtraetu*  rubroatiriatus  ( Ramaay  A  Ogilby).  Strieklaad  Elver,  New  Guinea. 

814*  XbombatractUB  goldici  (Mai  U-ay). 

ArUltut  iiulilui  MuclcBV,  Vx>K\  Liliu  S.«-.  X.  S.  W.  1W3,        Ooldle  River  i  New  Guinea). 
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Fanily  MUGILIDiE. 
■TOIL  UuBOi. 

810.  Jfugil  cephalus  Liiinii'ti-i.  Hawaii:  K;ii:ih-;i;  Tahiti;  New  <  iiiinra  iMaclcay  i :  Niikaliivn  aiul 
.Stjixiijuu  !.<•.  ^S«-aii-);  Muditfrraiii-uii;  Alluiiti<-  oOtUtfl  of  I'lutc^l  Stuti'^;  i'uiiaiim;  SMnitherii 
Oilifaniia;  Japsn;  R«d  Sea. 

!  yf'i'ii!  .1  ur  Ki.r«l:i.l     .V  i.)-7  .  ';iA<i/'»fM»  <'iiri(>r  A  VklmciCntMik) 

816.  Mugil  caldwelli  Fowler.  Samoa. 

MitaoaUttfKI  nnrlcr,  Pmc  Ar.  Nat.  Sd.  Phfla.  1*00, ««,  Smmw. 

Thin  sut'i'icx,  mil  rwniriiiziil  by  OS  in  fiaimm,  i«  iirnlmlily  Iwiwrl  cm  the  youn>r<»(  wnx-  oihvr  sp4>cim, 
perhaps  Uto  common  mullet  of  Oceania,  wliidi  w«  have  been  unable  to  «)e|«rate  from  tlie  Kurupean 
JluifU  rfphdiu  or  tlie  Ariatic  Mugil  mtr. 

817.  '  Xiigll  IwottMOiwti  Cnvier  A  Valendeiinee.  Coolt  la. 

818.  Kngil  tongaB  GQnther.  Tonga. 

819.  Mug^l  planiceps  Cu\ier  A  Valenciennoo.    (iiiam;  Kaft  Tmlii  s-. 

320.  Mu^il  kelnarti  (iiiuther.    Tahiti:  Hiiiaten  (S<>nl<-);  East  ludiea. 

321.  Mug'il  kandavensia  ( iiiiitht'r.    Kitinlavn:  Fiji. 

885.  Mu(fil  ptirusi  Ciivivr     N  alent  ifiniva.  Vunicolo. 

888.  Xttgil  argentmis  Quoy  A  Qaimsrd.  8«mM  (OQnther);  Anatralia. 
Thifl  qwdea,  recorded  from  Samoa,  wu  not  mn  liy  iia> 

894.  Kagll  «iiid>nwi»  Bleeker.  New  Guinea  (>Iacleay);  F4Mt  Itidiea. 

UUlerteaAtwaiB. 

895.  LiaaniaUiMpton  (CuTier  A  Valencsennca).  Afii;  ¥^nfa,   Vanlcolo;  Tonga;  Samoa. 

Tli:<  !iii!l!cf,  kiMvvii  1>\  '111-  honfy-foliin^l  i  nt'Siz]  caudal  fln  and  by  the  hlack  ("  i  tunil,  is  v4Ty 
ahiimiiuit  alwnit  Saiiina,  aii<l  rL-achi's  a  lartre  -i/i-,  Ali-mt  20  ypet'imens  were  taki'ii.  I'ln-  name  mWiu- 
oplern  (not  iiiil'iiiiii-tfrit)  refers  to  Uu-  yvliow  viTtii".il  fiiiH,  nut  t<>  the  black  pectoral 

Life  colon  of  aapechm-n  fn>in  .Vpia  15  inclicH  long:  Very  |iale  olive,  silvery  belnw;  laint  narrow 
llnea alongrm*ri(«of  eralef:  li)>f  pah-:  tin>t dorml  {lalotrniT,  thefrpinee darit;  soft doraaldiwlcy, yellowish 
at  ti)>;  <'.Hi<1al  |<al<>  -oii..!  anal  Mai-ki^'h,  yi'il<iv\ish  at  ti|>.  tlw  Uwt  raya oolorleai;  ventral  pore 

whiti.tli;  iH-i  tiiral  niu-itly  il<  c]>  -outy  lilack.  tin'  Imwit  ray.x  ura> 

.\nothfr  HiK'dnu-n  (nun  A|.ia,  yoiinc,  ^'<■al^'«  2rt-IO,  an^il  ;n,  ••,  had  flret  <liirMal,  .-t-oirxl  iluixai, 
and  most  of  pectoral  jet  black;  ventral  blackwii  at  bace,  edge  yclluwieh:  (-aiidal  and  anal  blackish 
waabed  with  det'p  yellow,  edfre  blackish;  iris  dark  hrnwn.   IJfe  cnlom  of  yoiinK  specimens  (scales  S6) 

from  I'av'"'  Pair-'.  I'aik  with  tuner  ihn.-  y<M'>«  ish  .r...- t.ii>1.-li<>;  ]MTlc.ral  I  >iai'k:  caodal  l>?%ht  yelloW, 
ev«n  in  vtTV  yuunj;  »  xain|ili-.-;  anal  yi'llou  ;  ventral  lipiwl  vvitli  jiali-  yellow. 

886.  Lisa  ceeruleomaculata  Ijiirpi-dt'.    .I>irr<;  WwCnnnlngi.  Guam;  New  Uuinea;  Samoa;  £a>-t 

In«li«>>'.  • 

ilagit  i;rrulr)»nnru!,\tiif  l,»irr[n<li'.  Ili^t.  S«t.  I'lii^v.  V.  3><.'.  iNUt.  Mauritius. 

JtfNjrM  <iriUari»  i'n\  h  r  .V  Vnli-iu'iciiiiv,  IIM.  NmI.  roi-*..  M.  ISKI.  Mauritius,  New  Guinea,  liunlluT.  Oil., 
III.  441.  ikwic,  ltl«lio|>  Mtw.  1901, «»,  ViMa.  iiUtilltrr.  FiM-lie  tint  SUiIm-v,  3ICv  Ut.  cxx,  Idc.  B.  iNimuu.  Red  Sm. 
a«]rch«llcit.  AffvmninmiM  datmlU  xircvia,  BulL  t*.  8.  NaL  Mua.,  tii.  loe,  isn.  Saioea:  vcqr  roung. 

I.ifi-  tidnrM  of  a  ><[i*-i'imi'ii  fnon  .\|iia.  silvery,  darki  r  almvc;  ii<>  stripi';-;  (his  jwiU-;  caudal  dark  at 
tip:  a  dark  axillary  .s|H>t:  pc  tural  dull  yflluwiyh;  iris  cilvery  brownirh.    .S'alvi'  :Si';  unal  ill,  U. 

riii.s  is  a  laruf  innll<  t.  rcceiaiixable  by  the  Uoe  spot  at  the'base  of  the  pectoral.   It  is  common 

alx'Ul  Sjinioa.  where  al"ii;t  ■_'.">  sjieelniens  were  pre'-erxed. 

837.  Liza  troscheli  I  Uleekcr).  ^mou;  New  •  >ninea;  l!a>t  Imlies. 

Mitiiil  triifluHi  HliH'kw,  Kal.  Tl)<l..  xvt.  277.  Jam.  <iuiulKT,  •ui..  ni.  ux.  (V>  Ion.  Hi>mtn. 

Mwjil  bonxriMM  liteikcr.  Nnt.  Ti]'!..  II.        201.  Ea«t  laAiv*    Knor.  N'oram  flwhe.  £»,  Tahiti.  aiinlll«r.  Cat. 

III.  4  IK  Gflnllu  r,  Flsrlie  .U  r  Tabttl. 
JM'iva«M|imwM«,UuniliiT.FiM-ncdiYSridM«.3i;,taf.cxxiii.llg.  A,.  iinttrpe, 

&B.F.I9ir>-l6 
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Life  colon  of  a  apecimen  liom  Pago  Pago,  oUvaceoua,  dull  and  piUe,  very  faiut  Htruikit  along  the 
rowa  of  Bcales;  anal  dusky;  oaodal  doll,  ookwleai,  with  •  dark  atnak  along  ita  whole  maii^n  above^ 
below  Hn<l  1>ehin<l.   Anal  iii,  9;  mcalea  32;  BwsUlary  onoovend;  eye  S.6  to4  in  bead,  henoe  amaller 

tlwn  ill  tin-  lUworiptiotw  <if  /,.  Irtuu-h^li. 

One  HjHH-inifii  from  Apia  ha<l  a  i^li^rht  brawy  1u«ut  in  life,  ami  faint  iilivf  lateral  Mtri|ie!<.  Another 
waa  browniab  above,  tbe  rideB  silvery,  witb  tbe  barest  trace  of  striationa;  tins  all  plain,  tbe  caudal 
dnaky  at  tip. 

Tlii.«  ^pi  ri.    in  vt  rv  f^iiiiinoa  aboot  Samoa,  entering  tbe  river  moatbs  and  brackish  «atan. 

About  30  ci|)eciineu8  were  taken. 

8M.  linn  eompvaaan  (Ountber).   Normanby  1.,  New  Guinea  (Macleay). 
8M.  Zdan  aeoenledoaiea  (Gutebun).  .  New  CUedonia. 

Xufitt  tuocaledonitut  ('MitvUmu.  1N7S.  116,  New  Caledoota. 

aao.  Um  waigienaia  (Quoy  AGainaitl).   Waigio;  Kewtinbraa;  Boag»iaville  la.  (Peters);  Tkbiti; 
Chiam;  liaogareva;  NewHabridaa;  Soloaumla.;  Bsjateaand  Barot«mga(8eale);  BnrtlmBM. 

Ml.  Um  pspOlM  {Uadeay).  Normanby  L 

JA««  jMV«Ma«  lUdesy.  Vne.  Ubb.  floe.  11.8.  V.  IM, ««. 

nxolOtattar. 

MS.  l^fxna  laueiaens  QGntlwr.  Banitai«B,  Oook  la.;  MaintM  (Seale). 

CHJOioxiraiL  ma. 

MS.  CbsBnomugil  chaptali  ( Eydoox  ft  Sooleyet).  Hawdl;  Kingntill;  Layaan. 

[MVTUt  pofi/lcut  SlfirKiiirtiiuT.  ) 

8S4.  Cbeenomugil  nauticua  Bryan  dc  Herre.   Marcus  L 

C*aa«sia><f  mmkm  Bgaa  *  H«fi»  Biihsy  Mmwua  HW,  U7,  Kan«*t. 

QVUnuaA  Jaiiaa  ft  IvaiB. 

3M.  Qneriiuana  crenilabia  (Fomtar).  Dablti;  Tanna;  Fsumotn;  Kinpmill;  Booape;  Maw  Irdand; 
Cbristmaal.;  BedSea. 

mOIIWiCHyim  Maslsay. 

8M.  Acauidithya  goMM  Macleay.  Goldie  River,  New  Gnfaiea. 
iMto«M»|(«««MM  Maetoar.  I^.UsB.8o<^  N.8.  W.  ISBI,  ^  Ool^ 

Aoommnnn  Baaastt 

887.  ftcmoatoiiiaa  pUoAiUa  (Caviar  ft  Vakodoinea).  Riven  of  New  Hebddea;  New  CUedonia. 

888.  A^onostomus  loaloa  ( Maodonald).  Fiji. 

(iuiuXtnnyxiu  lualoa  MutlonkM,  FMC  IooI.  BOC.  N.  S.  \V.  InI'i.      » lOi  plntv,  riven  of  Viti  Levu  (F^i). 

Family  SPHYR.4-.MD^ 
8FHTRSMA  Liaaans, 

889.  Bpbyrsena  obtuaata  Cnvier  &  Valenciennw.    .Sa^miii.    .Samoa;  Fiji;  Guam;  New  Guinea 

(Macleay);  Fat£  in  the  New  Hebrides  (Seale);  East  Indies. 

On«  apecimen  of  thia  apedes  waa  taken  at  Apia,  tt  !■  apparently  the  apedes  fipmred  by  Ofintber 
in  the  Hache  der  SOdaee. 

^fe  colors,  olive  irreen,  Im-I<>w  white  \uth  bright  rfllectioun;  oUUv  wiih  two  lateral  Htrifiei*  uf  (lark 
olive,  the  lower  continuoiu,  the  up|KT  along  lateral  line  of  ronndeil,  tN^nfluent  blotches;  feudal 
rather  bright  olive  yellow,  duaky  edged;  lower  fins  white;  upper  pale  olive;  snout  green.  8oaUa  vary 
large,  7*. 
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840.  Vt^wmam  ilmtari  Cmkr  A  VakodeniM  Bmmmi  Tkhiti;  Vann;  N«w  GniMft. 

Of  this  ppecief,  have  (inv  Kixritneo  from  Apia  It  airm-s"  fairly  with  T>r.  <Mintlier'»  fijnm'  in 
the  Fitiche  der  8ud8««.  The  Sphiirmin  fanUrioi  Sleiiuiachner  from  Mexico  i.-^  a  wry  diHtinrt  si>wi«!*, 
Sfi>v^Kna  aui»  Jordan  &  GUbprt 

lifoeolonof  UMtpecinMn  from  Apia:  Oblique  blotch  on  opercto  and  Uwe  of  pectoial;  black  blotoh 
on  dorad  and  anal;  candal  laigeljr  Uackbh;  ventnil  and  pecU»al  pale;  obacuie  dark,  abort  ban  along 
■ideal  8eal«a  M;  pactonl  not  leachinR  quite  to  doiaal;  ventral  (artber. 

841.  Sphyreena  helleri  Jenkinc.  Huwsiit, 

ThiH  is  the  offsliorc  sinall-M'altHl  H|Ht'ie«,  kiiowu  ill  Hawaii  ati  katndea. 

a4fl.  Bphynena  raod^raau  Ji'nkitui.  Hawaii. 

Thia  fa  tlie  larg»  ecalad  apeeiea,  known  aa  fain  in  Honolnln. 
848.  8ph7Tma  grandiaquamis  gteiiulat-liner.    Pacilii-  ( k-ean,  exact  locally  unknown. 

^phynrnn  tirttn-tinjunmit  Rli'liiilucliticr.  Slt«.  Ak  Wlsa.  WIen  IMO.  i4C 

844.  SphjrrBBna  megalolepia  Tetuni.    Nuw  Ireland. 

j»>>»W  wiWiiM^lift  PMWt  Bill.  Mob,  ma,  BU.  N«w  Inrtand. 

846.  SphyraBna kenia  Kluiizinger.    BoiiKainvillo  Is.;  Red  Sea. 

Sfkgnnm  kmit  Kluaiiagwr,  BytiofMl*.  1,  «B,  vm.  Red  8m.  Klttntinger,  Both.  Mmt.  12>.  FM«%  Bed.  Mon.  U7S. 

PuUly  FOLYNEHIDiC. 
MLniAOmn  laiaMqa*. 

848.  VolydaiOtfIWi  gilebeiaa  (RmiimimH).    Oinitimia.  Tahiti;  Samoa;  Solomon  la.;  Kew  Britain; 
Tahiti  and  Nnlcahiva  (Scal«-  i :  VjiM.  Indiea. 

J'ltlt^nt  Hiitr  ),l''t,HO  BriHLv~iiiit.  I(  li  Dions..  ti((.  3W.  17HM.  Tahiti. 

iWyH<»i»<  ^i.rri/Mi  N.it  lv>i<i*..  V.  pi,  1:'..  riK  ;;.  itKU,  li«  d«  Fnnc*.  UUnUwr,  Oat.,  II,  2Z7,  Samoa, 

8«>liinu>ii  ,\i:iln;nu 
iWy«/-i>iMJ>;>W,<i'r.  I'.  i.  rs,  lli-rl,  >!■■»-  ("Tii         N'i  «  Urilaii. 

Folynrmtitfilrl>riutr,u\i\\\'r.V:^'\i<i]i-.>\ii\-^-:,  l  \  v  vi,  tli;.  a.  A:riN>nj4    1 1  't  ot  GQntlwfi  Ort.,  U,  Ml. 

ArfinKmiM  (amuidw  Uillilticr,  CaI.,  It,  KA>,  IhuU,  Amboina  and  Ousdalcaoar,  Solomea  !•. 

Tbia  is  <^Mently  the  original  Pvipumvt  pleMia  of  BnmaMmet,  which  haabeen  much  confaaed  by 

!--n)>«<',|ii<'nt  iiuthotT.  It  wa-^  Wi  ll  lU-^H  rilwi!  l>y  (ilinthiT  iiinlrr  the  iiatiic  nf  /'.(/./r,/»(ti,v  and 
t-arlitT  ('(■r'l  riUil  by  Lju:i-|<t'<ic  iiiiilcr  tin-  hatiif  name    It  in  t'liiiiiuuu  at  where  li  isiH-ciiiii'iiJ!  were 

taki'ii  u  itii  till-  hook  in  the  ehip  channel,  hikI  i-  \  aim  '  I  a.-  a  f<HHl  figh.   Scales  5.5;  5  pi-cU>ral  Hlamenta. 

The  adults  am  very  ahar|ily  atriped,  the  tlark  liuw  along  the  rowa  of  aealea  beiuK  i-»ni<picuom. 
Yonng  example*  do  nnt  nhow  theae  tinea  Hearly,  an<t  these  accord  better  with  the  fi«riire  jdwn  hy 

Hroii.-Miiii't.  \\\  ailiill  <'xaiiipli'  frniii  .\pia  in  l;Ic  v\;i-  wliili-  with  ^trvak-  nf  olivi'  hrnwii.  .\  vuiitii; 
example  fnmt  lligu  I'Uffu  in  life  wati  entirely  oiivery,  tlie  iiiiH  pale  with  dark  dota,  pectoral  a  little 
more  yellowiah,  no  dark  apot  on  baaeof  latand  line. 

847.  Poljdnotjltia  MifiUa  (Cuvierft  Valendennca).   Hawaii;  Johnston  I.;  East  Indiea. 

FMdIy  BERYCIDvE. 
MnuOBAlS  Otatkar. 

848.  HekiaqpiMM  naleofais  Gilbert.  Deep  aeaa  of  Hawaii. 

CADlOLSnS  OilL 
848.  Osnlolnpia  longidana  Gilbert  Deep  aeaa  of  Hawaii. 

Family  POlYMIXllDiE. 

POLTKIXIA  Low*. 
860.  Polymixia  bandti  Gilbert.   Ik-ep  t«eaa  of  Hawaii. 
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Pamilj  HOLOCENTRID^. 
vniranns  ooTUr.  }f>ii>i». 

961.  Xyriprutiaiiuir4jan(Forak&l).  JInnifiuifi.  Hawaii;  Smiiou;  ll«rvvyI«.:T8liSti;  Fiji;  ItBiitnotu 
Is.;  Gnam;  Laynm;  NewHebrid«#,  RaiatMi,  ami  Ranitntiga  (f<Mle):  ¥jui  Imlhw. 
Thi!<  8{i«ciefl  is  cMinmon  tliruiiKtioiit  tlu>  South  St*»><.  It  Ih  tli«>  iii(ir>t  aWumlutit  of  tin- iffiiii;^  ulH>iit 
Hawaii,  awl  ia  fairly  plentitul  at  ^Sallloa.  It  w  dii<tiiii(tii«li«4l  iiy  iti<  larjit'  waloi  ^30),  by  the  preeence 
of  white  on  the  Hitft  vt^rtical  fliin  an«l  the  alwence  of  black  tips  on  domal  and  anal.  There  i" 
alw!i\<  A  ihirk  liar  ihth-.-  tln'  uill  M|MMiiiii.'. 

862.  Myripriatis  intermediua  (iiiinther).    MntnH,   i^iuna;  Kinimnill;  H«r\'vy  Ii<.;  Tnhiti;  Oala- 
paRW 

M/jrijii  r-ri'  i(ji  ri/,";i(.  \nr.  inlirmtditi  <;niilli<  r.  Fi«i  lu'  ili  r  Siul'-c.',  VI.  Samoa,  Harvey,  Kjn|[>mlll,  Tahiti. 

TliiN  furin  w  coininon  at  Saiiina,  wheru  about  liu  vxampki*  wure  taken.  UitifdTH  in>in  .V.  murdjau 
ch}«Ay  or  entirely  in  th(>  prraeiMv  «it  a  hiaek  hloteh  on  the  tip  of  the  mft  dunnl  and  anal.   Dr.  <!finther 

r<v':irily  it  ii-^  a  niiT.'  culnr  variatinii  <,f  M.  iiiunljitii.    W'c  hIimiiIiI  tako  ;i  similar  view  were  it  ii>>t  fnr  the 
fuel  iioii-il  li\  l>r.  Khiuziiiger.  tliat  in  tlie  Kril  Si-a,  ami  in  ilauaii,  wla-re  1/.  miinl'iin  i-  aUiiiKlani,  no 
<  B|ie>  itm-n^  of  this  type  have  Ijet-n  takfii. 

A  i^iHi-iinen  from  the  Ualapaffue  Islande,  <t>lle«'led  by  Hnodgraiis  and  Heller  aJid  ret-urded  as 
M,  nturdjan,  ha»  blark  Iip0  to  the  <lf>n«il  and  anal,  and  would  be  referable  t<i  .V.  intfrmediMM. 

Color  deep  red,  dusky  <>ii  'looal  :ii.<l  anal,  lirif  nil  brisiht  ri*<I,  pulc-tHltrcil  in  front. 
85S.  ll^pipriatia  aduatua  Uicvkt-n   Mahu  «o.   Hamoa;  Tahiti;  I'tiumotu  la.;  Han-ey  la.;  Kingi- 
mill;  Xew  (iiiinea;  Marrual.;  ffhortland  I.  (8Mile>;  Eai>t  Indies. 

J/i/r//-i-i>i'/«  Hli-i  k.  r   ViiiLoiiin,  111.  I",  |        Iipll<'».    i.niilli<-r  I'.it,  I,  .'J  Ain't-. inn     i i  . ni li- r  Ki-.  in'  <1<T 

Si>'l>i  I-,  'j2.  111!  <>J.  Tiiliili,  ii<  viirli'i\  M.  ii>ur'/r'>'i-  Siiin.qi.  I'liiiiiiiilii.  Ilnrvty  1.,  Klli^iMuiil  1.  Br.vttD  & 
lIiT-i'  IIMi.i|i  Muviiin,  vol.  11,  till.  I,  l.'s  -Miin  II-  I. 

Jf  yri/irmfK  tMitWir.  l>iiy,  Kl»lit-!.  <>(  IikIIm,  ICi,  tml  nl  CuvN-r  >V  Villain  i<'iiiii  ~ 

This  well-niarke«l  and  itandaome  species  ia  rather  romnion  alh>iit  NtniMU,  wlicri' xbuut  12Hpi'ci- 
xwm  vrt-n-  taken.  It  niay  lie  at  once  known  from  .V.  luurdjoit  by  thu  Meel  blue  (not  red)  rolor,  and 
eHjiw  ially  l>y  tiie  l>rnad  blark  e<lt;inR  of  both  tlon-nlH.  and  of  the  cnudal  and  anal  fii««.  In  .V.  int^ 
KKv/i'd  there  is"  iin  Mai  k  on  thr  H|iiiioits  doniMl  or  nni.la!, 

]<ife  ctilorv  uf  a  8|ii-ciinen  iroiii  Apia,  gray  tinKi**!  with  rcildixh;  iiljie  of  xuhU-h  bruwn;  a  dark- 
brown  hloti-h  armm  operele  and  axil;  dorsaVanal  and  caudal  pale  pinkish  gray  at  baae,  the  edge 
linmilly  Mai  k,  wa>tii-il  iinteiiorly  with  blood-red;  apinoua  dorsal  also  moatly  black;  pectoral  pale 
|iinki!-h;  ventral  wliitinli. 

854.  Kyrlprletia  mieroplithaliBva  Bleeker.   Mnhu  tra;  Mahtn  mtUipuUi.   Samoa;  New  Guinea 

1  Mai'Iray  i;  Kati'.  N'rw  Ilfl>! i.li-    <.  al.'  i:  r.a-(  Imli.-. 

This  sjH-i-ii-a  in  wry  abuiulant  at  iSanma,  where  alniut  40  Mjieriua-ni-  wi-n-  taken,  ll  has  the  silvery 
luster  lod  dark  snile*ed|HngR  of  }f^ripriMiM  adttdwi  without  the  deep  red  ahadee  of  .V.  iniir^jaK.  Life 
rotors  were  I^Jt**l{  in  variou.-'  s|ieeiint<ti!i  as  follows: 

(1)  Specimen  from  Apia.  Silvery  re<|  hrnwii,  liulit<T  tliaii  in  M.  m>ir>lj<iu.  earh  nrale  silvery  with 
dark  etigi's;  o|K>r<'nlar  s[Hit  MihmI  re<l,  not  Itlnek;  HaiiuM  iilnrnn  lia-i-  nl'  iiei'lorai;  lins  paler;  ilorsal  and 
anal  with  Hilvery  baM>;  doraal,  anal,  mudal,  and  ventral  with  imlv  itlge:  xpinoUH  donml  orange  mi,  its 
base  paleirrayish,  blotched  with  orani;e. 

I  '.')  Si.i'ci!ncii  Imiii  Pairn  rat,'",  vi-ry  <li  v|i.  i'lal.s  .'id,  nia.xillary  entire.  iSmwiiii-li,  f'iili-^  iijiili.-h 
cihi  iy,  ii.-i  \i  ry  r.'.l;  a  ^tlul•ki^h  ri^l  eros^^-liantl  nii  <i|.i-ri  le.  slniuliler,  and  axil;  tii>t  ilofsal  whitish  at 
liMM  .  -  aril  t  .iii  .vi  ;  second  donsid,  utial,  and  canilal  pink.  s<  arlet  or  orange  at  II|m>,  ami  with  adi;<inrt 
white  ed^e;  jurtoral  {Hile;  ventral  dull  orant^>,  whitish-eii«Ei>il. 

(3)  Stiecimenealled  m'l/oii  Ml>rr'r/<'>^^or.•<woll(•<|■falv:  very  deep;  v«>ry  larsre  s<id«!.  Purplif<h  black 
aliiive.  MTV  silvery  on  ^idc:  a  lilmMl-ri  il  liand  irnni  nafu-  to  axil:  (in-i iInti  Ii- ami  ii|ieii-le  nearly  while; 
sjiiiiuus  ilorsal  pinkish  lielow,  s4-arlet  alxive;  soil  dorsal  Htidaiial  piukish  U'liind,  scarlet  on  lobes,  with 
white  e*lge:  caiMial  red,  oranpre  liehind,  the  e<lgea  slifffatly  iwle;  ^-entral  and  iiectoml  reddiiih,  ventral 
white*edgeil. 

LanWT  exaiiipli  -  u\<t\i-  ii-il.  wiili  .In-ky  behind  fiale  edjie?^  of  durbal  aiiil  anal,  Uil>i  all  bright  red 
exoe]it  white  etl^flnL-, 

H)  Ked,  dusky  on  dorsal  an«l  anal:  lins  ali  bright  red,  {lule-edi^d  in  front. 
(5)  Larger  specimen.   UomiI  rl«>ar  de«'p  red. 
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Bright  cU'iir  nil,  the  walo  a  litllr  jmlcr  ciii  cciiUTf';  lir-t  ikn>at  l)ri>;ht  rt-d,  the  ti|j«  fecarli't; 
otiu  r  vtTtic-til  fin^  cli-ar  rttl  with  di^tiiu  t  |>;il<'  i-tltivH  aixl  iiu  hiackisli;  no  stripes  aioaR  Ulterior  edge; 
Vfiitnil  lii'i'].  icil  with  |>ule  e<l>ri';  |H'rt'»r;il  i  li'ur  rt-il;  ;i  Maokisli  < iiierculftr  kxU  bar. 

365.  Mjrripristia  hejcagOQUS  (I^K't'it^'lej.    SitinoH:  Manritia'^. 
Ln(/onu4  AempmiM*  Uw^pMc.  Hlvt.  Nat.  Poim..  ir.  213,  inri.  Mauritius 

MyrtfrtiUa  huagomu,  Cuvier  A  ValenolennM,  HM.  XaL  I'oto..  in,  171.  Unay  4l  CUnMUd.  Vojr.  AMiulabe,    pi.  M. 
aantbar,  Cat.,  t.  71. 

W'v  n  frr  In  ttiis  Hiiccic- ,  uilli  miuh-  .l  iiil't,  Uv  -|i.Tiiii>  iis,  lar'^c-s)/:!!!-!!,  witli  litllc  hiark  mi  tlio 
ij|ii-n  lf  w  liit  li  enjs  in  a'">iit  livi-  |Miiiil.»,  tin-  oin-  lap^cr  tli.iii  (iu'uliicrv.  It  is  near  .l/vn//r(.«/iV  iititnljiin, 
aiul  still  iK'iinT  to  Myrijiriili^  ><.  rinfH  of  Hiiwnii. 

Lifo  colon  of  a  Hpm-itiieu  (n>in  A|Ma,  light  Urick-rcUt  the  aides  rather  silvery,  and  no  dark  lines:  a 
daricer  red  patch  on  opcrclpaml  axil;  a  ml  very  crocent  cm  iris  behind;  fins  all  red,  the  eplnona  donni 
paler  at  base,  the  othen*  darker  on  lotiei';  anal  and  rawlal  with  very  inocmaj^ciMMW  pale  edging. 

356.  DCyripristis  berndti -Ionian  iS:  Kv<Tiii:tiiii.  Ihtwali. 

357.  Myripristis  I'hrysnros  .Inr  ijiii  1^  i;\criii:itni.  Hawaii. 

358.  Myripristis  .syiiuni-trifiis  .1  >iil,iii  A  l'!\ iTiiiaiiii.  Hawaii. 

359.  Mynpristis  argyroiuus  .I'T'laii  k\c  Kvt- rtiutiiii.  Hawaii. 

860.  Kyripriatls  aaagxdiMww  Jordan  A  Beale,  new  oitetMee.   .Vn/mi  vUi;  ftnia$f^  Tnhiti;  Samoa. 

Head  3.4  in  JkmIv;  depth  2..">*1;  t-yt'  L'.-W  iti  lu-ail;  doi>al  x-i,  I  I:  anal  iv,  13;  scak's^  4-;5.S-7. 

Body  t'longate.  deep  and  «-ouipre:«t'd;  head  blant,  its  length  1««  than  ita  depth;  snout  uliort,  ila 
length  from  the  tipper  neatril  equal  to  pajdl;  preotasillarydigfatlypirottactile;  uazUlaryrMchiogtoa 


lilU'  Iflow  iIh"  ]>iistfrii>r  i'.li.'i-  "f  |)ii|iil.  it--<  ili-tal  fiid  Kioad,  -{.'A)  in  limul,  it.-  lowiT  |>oi*t»-rii ir  maru'in 
aniird  with  Muiit  t».'<>t!i;  inwi  r  luandililc  l..%i>  in  head;  ItanilH  of  small  tei'tli  in  jawf.  vomer,  and 
palatinv«;  a  patch  of  eulaij^vd  blunt  outer  teeth  on  eucli  oide  of  upper  and  lower  jaw;  gillrakeis 
nomerouf,  lonK  and  fltronff;  interorbital  apace  3.85  in  head;  operelc  striate  and  denticulate,  with  oiie 
fltnall  fiiine  at  au'^'lv:  sralf--  all  ttriatvand  lootli-  d:  a  row  'if  m. i,i',(t,  ,1  M-alen  over  tin-  nuchal  ri>:iiin; 
origin  oi  iliirsil  alM.nl  i  vcn  with  lower  lm«»  of  vi  nimls  and  cin  lino  with  the  thinl  Bcali-  of  the  hiti-ral 
line;  tlonalsfunea  ^^h  n  I.  r,  the  Cu^i  I'.T.'i  in  Ix  ad,  tii<  tliird  l<>ii),.cHt,2  in  head;  anteriordonal  and  anal 
lays  ramewhat  prodiux-d,  their  length  1.50  in  lieail;  tliird  anal  spine  atroageflt,  the  loarth  longest, 
e(|tHd  to  orUt;  caodd  emai^ginate;  pectoral  reaching  tu  eleventh  aoale  of  the  lateral  line. 
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322  BULLRor  or  tbb  bdbxav  of  fishsbues. 

Color  in  ttfe  dt-ep  ml,  a  blm-k  opon-ular  wpot;  fins  all  red,  tlu-  dtirnal  Tvi\  with  tho  tiianrin 
deep  criiupoii;  <iutfr  marL'in  nf  ^■<U  i\<<r>n\  uu<\  tlif  uiial  al.Mi  »  dark  ml. 

Color  in  spiriu  pale  yellowiiib,  the  tins  a  briichter  yvllowiab;  a  dusky  blotch  at  pooterior  maigin 
itf  opendek  and  •dnrity  wash  tn  axil  of  peetoial. 

One  afwdtnen,  the  typo  (no.  SI721,  V.  S.  National  Mn-i  um  i.  from  Apia.  Two  otlu  r  ^in-oimenH, 
flOin  TlidtitI,  Society  Islands,  are  in  the  Biahup  Muoeiiiu,  llunululu.  Thiti  upeciee  ia  diiitinguiabed  by 
the  much  eabifed  front  teeth.  It  iadoaeto  Jfyr^piHtfjtarfyreMmand  JT.  ^yaun^^ 

861*  Hyripristis  praliniua  Cuvier  A  VaJenciennua.  JUuiw;  ifalBH  aiaaio.  Port  ftaalin.  New 

Irvland;  isamoa;  >jut  Inditv. 

This  apeciee  b  very  ahonHant  at  Samoa,  where  about  W  exanplea  were  taken.  Our  ^edmena 

aKfK' w.'i)  witii  Hi.-  ai'.  niint  nt  I  ititnhcr  jiikI  Saavage.  The amall  acalea,  U>e serrated  maxillary,  and 
tbe  dark  Iwr  at  th<.'t;ill-<>|><'iiiiit;  an-  I'lianii'teristie. 

Ule  colors  of  a  specimen  from  Apia  criniwin  red,  the  centers  of  the  M-alea  not  much  lighter,  the 
lower  parts  ropy:  o|iercuIar  apot  deep  red,  alnwat  black,  Iwe  of  pectoral  deep  red;  fins  bright  rooe^ 
dorad,  caudal,  awl  ventral  all  edged  with  white;  shade  of  fins  same  aa  body;  tint  dorsal  deep  red, 
paler  at  baae. 

S62.  Myripriatis  cameua  RaniHay  A  ^)^p\\)y.    Admiralty  la. 

yi'j--il,riftit  r  (rt.ti/»  tlanuay  lie  <)(fill>>.  1'mc.  Linn.  So<-.  N.  S.  W.  Ivxi.  174. 

363.  Myripriatis  parvidens  Bleeker.  New  Ireland  (Sauvagej;  East  Indies. 
804.  Myripristia  miiltiradiatiia  OQatlier.  Vavau;  Tonga;  Hawni;  Samoa. 

A  !<i>e<  ifs  idenlitnl  with  the  Hawaiian  ajteciea  called  by  OS  J/yn/<n'/<fM  muUiradiahu,  which  is 
abundant  at  Honolulu,  is  very  common  at  Samoa.  It  is  prataUy  the  true  muAirai/iafiM,  thotigb  we 
find  no  apeciman  with  more  than  16  doiaal  rays.  In  the  type  from  Vavau  Dr.  GSntber  ibond  19. 
T1iea|Mcieaia  extremely  v\<m-  to  .V.  pmlini'i*. 

life  co'ora  of  a  spe«nMien  from  Pago  I'ajco  light  iiright  tvd;  darker  grueu  acrow  uiiercle,  ahooider 
and  axil ;  {^pitioua  dorsal  scarlet,  deepest  on  edges;  other  fins  red  like  the  body;  pectondi  doiMl,  anal 
and  caudal  with  an  anterior  pahs  edge;  eye  very  large,  maxillary  entiie. 


no.  ts.—tMatmtk$»  Haw  (Cuvlct  *  Valeneicnaei). 


BraOTBMHn  Olatkar.   (/forpa^  De  Viai) 

800.  Botokmidiya  limn  (Cnvier  A  Valenciennes).  JMint  ancta;  lbtt».   Hawaii;  Sasica;  Tkhiti; 

I.avii'an:  lie  d»«  Fratitv. 

Thia  species  in  ver>'  common  at  .Suniuu,  ax  alru  about  Hawaii.  It  i»  uf  ttuiall  him:  and  ia  uniform 
brick-red  tn  color. 
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866.  Holotnchya  roMus  (De  Soatb  Sen. 

JiMjMvr  fMM  Dt  Vli,  PNe.  Uu.  flo&  N.  a.  W.  UM.  448^  awtth  Smm. 

Thk  ■peclM  k  unknowo  to  a*.  It  ia  veiy  dow  to  //.  b'lra,  and  h  probablj  the  aine. 

08TI0KTET8  laafliott 

S67.  Ovtiehfliy*  piUwaJci  Steimlai'hni'i-  Hawaii. 

HOLOCENTRUS   ArtedU  Oronow.  Mnlaii. 

860.  Bolocentrus  apinifer  Fui^kal.     M*Uan  tim.    .Saiiioa;  Hawaii;  Bonbon;  Waiipu;  Papoa; 
J<4uiBtoD  I  :  Thornton  I.;  Vanieolo;  Toagu;  Vavan;  New  Uebridca;  Solomon  la.;  Bahtea 

(Seale);  Eawt  Iiidit-f. 

//o/<K^«/riM/'oruvii'r  A  Vuli-iK  ii'mif".  HUt.  Xnt.  roi*..  ill.  JW.  !•«».  Borabora  and  New  Guioo:  imt  tli^,H  r,<trum 
^iiiui/f  rurfi  CuvUt  &  Viil»'iK"i»'nrii-H  iiini  .SiiiviiK^'. 

Thia  iai^ge  sptMxa  in  i-ommon  at  Saoioa,  aad  miges  from  Hawaii,  where  it  ia  not  mre,  to  tliv  lied 
8ea  and  Ifadagaaear.  It  in  known  by  its  deep  body  and  narrow,  convex  pmllle.   It  mocb  reaemblea 

H.  nniiHinamlntit.',  ami  tlio  naiiio  nii-nil'i  r  \.<  i\i\n\tti>i\  for  thi'  latter  ^j-ecii  -  hy  Valcni'icmicr'  luid  Sanvajie; 
but  aij  Forskal  8|>fakH  of  tlu-  <lark  i!<|>ot8  beliiiul  the  eye,  which  is  etiaracteriiitic  of  the  sjHfcieii  i-alled 
Bohcenlrut  leo,  we  agni' m  itii  Kuppdl,  BleAer,  GOnther,  and  Kltuuiagar  in  r  ^ing  the  preaent 
•peeieaaa  tbe  tme  ijpiH(/«r,  ^  beiog  a  aynonyai. 

ForskAt  and  Kinnsinger  Mate  that  the  dornil  Rpinen  of  thi><  HiKH-ies  are  envenomed.  Both  this 
■pecio:^  aiiil  //.  "i'<i/(;(nrrii/(i/(w  an*  tMiiMiiion  in  tlic  H'  l  S.  .i. 

Life  eulurB  of  a  specimen  from  Apia,  deep  red,  (jcales  with  gulden  edges;  no  leuglhwine  atri[>e«  or 
violet  atrealta;  praopercle  and  opercle  blood-red  above;  axil  Mood-nd;  lint  dofial  aane  color, 
unniarke<l;  donwl,  atial,  and  rawdal  sc-arlet,  the  upjHT  an<l  lower  jwrt  of  caudal  redder;  third  and 
fourth  HpineK  n-*\;  vcntntlM  ttcHrlct,  the  fpine  pink;  jie^'toral  Katrlet;  cltevk  pale  bnutiy  reil,  no  white 
i<tri{>e!<,  except  a  faint  i<treak  l>eiow  eye  alonx  upi>er  edge  of  check,  and  a  paler  edge  behind  opeKolar 
spot.    One  apecimen  with  a  afaarp  white  ttripe  above  opercular  spine; 

Ule  colora  of  another  apecimen  from  Apia,  deep  red,  acales  with  narrow  pale  edgea;  deep  nddiah 
blaiAi|xit  <>t>  ni»  n  I.'  at  1  arri»<.-<  to  axil;  ilorssd  red,  edged  with  deqper  fed;  Una  all  red  withont  pale 
edging;  uiembraue  of  third  aual  !<piue  deep  red. 

M9.  Hblocatttroa  cmiidimnrwlatwa  Buppell.    IbarafaH  imraw;  Tfaawno  imamt.    Samoa;  Tahiti 

Si-ale):  Palau  I>>. ;  liilbert       New  Guinea:  >^t  Indies. 
UolueaUrum  tpinf/irum  Cuvier  A  Vatemdenaaib  at>d  of  Saurage;  Hotoeaitnim  kamaUet  BIwker. 
Thifi  Kpcri«8  iKahandantabont  Samoa,  and  weatward  to  the  Red  sea.   It  is  near /T.  niith  t  u-r  but  the  ' 
roiili-  i-  l.iuaiU'r  and  U'lt  roncavi-,  ami  tlnTc  arc  other  ilifferenoos  wrll  e.vpnwcii  by  KlutixinK'tT  and 
by  Sauvaf^.    The  color  is  deeper  than  in  //.  tpinifer,  and  the  white  «pot  on  the  back  of  the  tail  is  rarely 
wanting  in  //.  oawfimani&rtHS.  In  //.  ipi'ai^  this  ia  not  found,  but  ia  repieeented  by  a  trace  of  paler 
color. 

Life  colors  of  a  !'|M>cimen  from  A|iia,  all  dtn-p  re«l:  faint  violet  t>treakM  on  lower  {muIh;  a  faint  line 
down  and  backwanl  from  cyi-:  nxil  deep  re<l:  tinH  all  deep  red;  anal  spine  and  front  edgoof  VeOtHil 
only  whiti.-^h:  a  larjie  \vhiti!'li  Mark  Motrh  on  the  back  of  the  tail  U-liiiid  dorsal. 

870.  Holocentrtts  violaceus  Blevker.   Mulau  tiji;  Mulau  uli.    ^)allloa;  New  (Uiiiiea  (.Macleay); 
Amboina. 

Thia  ver}' fitron^'ly  marked  apedea  ia  roinniMii  at  Sanxia.  where  aVxmt  a  <lozen  i']>ei'ini<'n>' were 
taken.  It  is  deep  violet-lwown,  not  red,  with  a  veriiral  |«ale  (*treak  oil  eavh  ik-^U-,  and  a  white  blotch 
on  the  littck  of  each  scale.     It  i^  no-  kn  iwn  frmn  Hawaii. 

Life  colors  of  a  specimen  fruiu  Apia  vailed  mafau  tif«  and  mo&iu  iifi,  blacklab  red,  a  vertical  bar  of 
violet  nlvery  at  base  of  earh  scale;  head  mostly  clear  dark  red;  a  blackish  spot  on  opercular  mem* 
brane;  a  bl<Kjd-re<l  axillary  !^i>ot;  a  darkt-r  ri-il  ginit  <in  np|K'r  part  of  o|>ert  li-;  (ii>t  iloi^-al  <lark  red  witli 
a  whitish  edge  and  a  deep  re<l  line  below  it;  second  dorsal,  anal,  and  caudal  dark  red  with  a  darker 
anterior  edge;  a  pink  apot  on  back  of  tail ;  ventral  red,  the  spine  bluisb;  first  qtine  and  lint  tay  of  anal 
moderately  deeper  re<l;  |M>ctoral  rt^I;  mouth  mnall. 

Lite  colors  of  aspeciiuea  from  Pago  Pago  called  mulau  li/a  {|iearl  shell),  violet  |iearly  rellectionii; 
the  crtlor  very  dark,  the  violet  pearly  ban  on  each  scale  below  conapicaaaB;  a  bright  pink  qiot  on 
back  of  tail. 
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871.  Holooantrua  Unotetaa  Qaoy  &  Gaimard.  f^moa;  Gnatn;  F^mm;  Tonga;  SoUmxHi  la. 

Tliis  apeciea  is  rather  oonunon  about  Smihoii.  n  li>-ro  about  30  ^<I>l1■iltl(•Il^<  were  taken.  Vsnally  one 
ur  tun  small  dark  spots  are  present  on  the  un  tuiiruiu-s  of  the  fmni  of  tlu-  apinous  ilorml.  There  is 
Utlli'  tloiiht  that  the  original  //.  btnoUUum  is  tlie  fpefi*!*      ■  !   «i<itiiiii  h\  (JiintliiT. 

Liie  colors  of  a  spedmen  from  Ajjia,  very  deep  red  all  uver,  with  faint  blue-black  streaks,  about 
7  in  Domber;  head  almost  plain  red,  «-{th  two  faint  cheek  stripes;  fins  all  deep  ml,  the  domi  with  a 
row  of  dark  spots  and  dark  <'.!v'<-7'. 

UfeeolotHof  a  HiHciiiK  ti  from  Pago  very  bright  red,  with  strsakH  of  Hhining  golden;  tini<  all 
deep  w\t  unmarked,  tlx-  m  rti«-al  fins  a  little  darker  on  front  edge;  a  slightly  darker  spot  on  mem- 

378.  Holocentrus  erythrasua  (iiiutlierr  Hawaii;  8aiii«ia:  New  Hebrides;  Taliiti;  Harvey  la.; 
Kingsmill;  Tahiti;  Fanmotu  Is.;  Johnston  L;  i<oli»mon  Is. 

of  \\\\-  larp  utxl  li  Ml  1  II  I'  H]><-<  ii  •  "lie  small  siiedmen  was  taken  byusat  Samoa.  Tbeflsfaia 
nthri  rare  ill  lii-iM-tT         .■-  aliMUt  IIa\\:ui. 

878.  Holocentrus  furcutus  (lunllu-r.    S<iith  N-a.-,  |>riil>ul)ly  Ni-w  Hebridctu 

874.  Holoeantma  xantiuKythraa  Jordan  it  Evermann.  UawaiL 

870.  Htdoeaatroa  tian  Lesson.  Samoa;  Tahita;  Thornton  I. 

IMoeaUnm  H.t,  ( U'^.m),  nivlt- r  A;  Valenciennes.  BJM.  Xi.t  IVifaiL,  ut, IK.  Va», TaliM.  Umoo,  Voy.  CoqnUle, 

II,  ta,  IKki.  Tikhiti.  Uutilhrr.  Cm..  I,  4S. 
JIutoenilriim  |)>rri<u|rfrrMm  BU'rkvr,  Kukiw  Kilanitf n,         Blcvkvr.  Alla^  COCOt  Mand.  CanlllW,  Cat..  1, 85. 
JIuluemtnu  jwtyiMmr  Fowl«r,  lloc.  Ar.  Nat.  Set.  I'lilla.  iwi,  229,  TliafBtM  I. 

This  species  !■}  known  when  adult  and  in  ti<»«l  <  i<ii<litiuu  by  the  two  n^wsof  j  aU-  i-iuAs  on  the 
doraal  fin.  It  is  rather  common  -at  iiaiuaa,  w  heru  aliout  1  '2  specimens  were  taken.  JJ.  pttl^untr  seems 
to  be  baml  on  a  specimen  in  which  the  donwl  color  has  faded.  IMorrtitrnm  tifrr  must  he  the  mme 
Hiici'it'!-.  Tlic  1  I' iii^Mri-.  laiiitly  ^'trilH•^l  InhIv,  tlii'  nithcr  !.iri.'i'  iiiuutli,  tlif  niL-iri  il  -ulxirbital,  t!ir  Imv 
weak  Uoriial  sjiiiu*.  tin-  .-•ubwiiial  ami  htrung  <i|(i'rt  ular  siiiiu .-,  xhnwii  in  U-ss^m's  figure,  are  all 
traits  of  the  specie^  <'all«-<l  //.  /MmYo/rfrroj). 

Life  ooliirji  nf  a  HiKfimj-ii  from  Apia,  deep  criiuwiu  reil;  1<»wit  half  with  brii;1it  violi-t  strt-aks; 
axil  <lc<'iH!r  rt'il;  ilunml  ilt-t-p  red  with  a  row  of  white  ."iMit.**  ainl  \\\ii>  whiti-;  olhiT  liii«<l(f|>  rcl;  vcriiral 
w  illi  |.iiliT  iilui-  ami  ilarkiT  jitri-ak,  fuurth  anal  H]>iia>  in  u  dark  .•^treak;  i>ect<>ral  red;  head  \i  itii  il.  .  jn-r 
red  blotclieij,  but  no  white.  Another  s|HX.'it|ien  froui  Apia  in  life  was  red,  rather  bright,  the  mdes 
«lrery;  cheek  silvery  with  a  red  streak;  no  streaks  along  scales;  dorsal  edged  with  dark  red  with 
wiiiie  "iHits;  red  at  base;  vertical  fins  red,  the  edges  acarcdy  darker;  vnntml  pink,  axil  red;  pectond 
piuk. 


876.  HblOMtttnis  tiflneidw  Bleaker.   Marcus  I.;  New  Hebndn*;  Solomon  Is.;  Tahiti  (Seale); 


This  species  is  known  to  us  from  the  example  taken  liy  Bryan  and  llerre,  which  agrees  well  with 
Bleeker's  account.  The  species  is  evMenlly  very  close  to  //.  tim,  but  the  ai«les  are  mnch  larger 
(40  uwtead  of  50). 

877.  Holocentrus punctatissimusCuviert^:  Valen  ifniu'!-.  Mnl-m  fniiitiiii.  Tahiti;  Samoe;  Hawaii; 
i^lroii;;  1.;  (iiiaiii;  .Man-hail  1~.;  raiiiiiotti  l.uysin;  .\iiciti-niii:  Tahuai;  Mangareva;  liarv- 
tonga;  Fate;  Makat>-ji  and  Shortland  I.  (Si'ale). 

Ifaltitrnlrum  pnnHnttimiinum  Cuvicri^L  VuU'tirii'iitii-'.  Ili-I.  Nnl.  I'<il!"-  .  ill.  21.''.  1S."J,  CmroUnc  I*. 
OnHtnnlrani  rltrea»-iutt*earumCux\eT     Vuli  iu  u  iifH-.  up  <  it  .  vu,  .'W  l^3l. 

Hobtrrutrum  iiii>tiuriiiku*  Uuntlicr.  I'r<"-.        mk'.  l^7l,  (jXi,  limiiliir.  Ki-'  lK-der  Sudaer,  V7,  Ssmaa,  Maihball  1*., 

Tahiti.  Paumuta,  Aiii'itciim. 
tMoctHlrtugrveUhpmit  Fuwivr.  Proc.  A«.  Nat.  M.  I'tiila.  IWN.  £>.  Honolulu. 
XbAienilra*  tfadirplnif  r»«rl«r,  Proc.  Ac.  Sal.  «rl.  Milla.  I9IM,  Z&,  TaiUti. 

Tliis  8|>ecies  i^^  cMHiiiiioii  al>ouf  Sanma,  wln-n'  aUxil  50  •ijM't'iinfii.x  wt'n-  taken.  It  is  alsn  atmndant 
about  Honolnln,  Tlic  I'urui  of  the  Imily  i>"  chara<-teri«tti',  and  ihe  wlvery  eulur  i.-  a<-ually,  Imt  not 
alway.",  <>lk.x>  tired  l>y  dark  points  irrcgubu-ly  scattered,  Kivin»;  the  lish  a  soiled  appeanuiec. 

JL  grucUifpmitt  bawd  on  our  own  collections  from  Honolulu,  we  can  not  separate  from  Samoan 
specimens.   U.  t^adupinit  is  baaed  on  an  example  from  Tahiti  with  the  |>reupercidar  spine  a  little 


Ambolna. 


TH£  k'lSUES  OF  SAMOA.  2*25 

IcptiiriT.  Tin- (•(■lur  i>f  tin- il'itsjil  iHiiiilly  <  liarai  ti-ri-ti'-.  hut  flir  iiiarkx  i iften  fiulf  in  spiritf.  Thii' 
spivii-s  i)*  not  recor(l»'«l  Iroiii  tin-  l'la>l  Imlii  wlwrf  tin-  I'hwit'ly  rclali  <i  //.  /■iiiftH/nltntui'  foemH  to  lake 
Its  plutv 

life  colore  of  a  atpeciuwa  front  Apia  tvlkil  malun  /ummu,  freckled  ml,  dark  acroas  gill-openlog; 
iris  Kotdvn;  first  doTsal  dwp  red  on  edge,  other  fins  brick  ml,  m-arcelr  edged  with  paler;  ventrals 

hnck  rvil.  A  ^'iM-rinu'ii  irMin  i'a^>  Ptiga  waa  pinkish,  H<>ili-il  1>y  •lark  ili>l>';  dnmil  iI<h-]i  ni!  on  •■•Ip', 
pale  al  buM-;  faint  dark  ftreulu  on  rovm  of  wvivs;  a  nnl  diwh  ai-nww  clieek;  fiiu  liKht  nnl;  a  dark 
•tiwak  along  anal. 

878.  Hfllacatiiu  laetooguttetna  Cuvier  d  Valeneiennen.   New  Guinea;  East  Indies. 

IbfarnifriM  lae((»«arfM«M  CoTtor     Valencicnne*.  ItM.  Nut.  I»Im..  hi,  tl4.  Bast  tatflM. 

tMnrenlnu  argnUeum  Qnny  A  (talmaTd,  \'ny.  Aatrolabi!',  677,  ItOfti,  nkpna.   Covler  &  Valenctonne*,  np,  Ht., 

II!.  L'l;. 

Till?'  .•^iK'cii'?'  l"  tint  kiiMuu  to  u.-.  It  huH  iii't  l>ct'U  rwordwl  to  tJitr  t'lietwuril  of  N«w  (iuineu. 
AcH'i  inline' to  Kliiiizin(.fr.  tli.  t  >{  >i- of //.  arjprn(«uii,  examined  by  him  belonga  to  the  apeciea,  fiv  which 

vvi-  ailojit  thL>  naiiu-  hirt. ,>iiiiii->iu>. 

379.  HoIoc«ntru8  diadema  (L«icv|R-dv).    XidauUK^tui;  Mttan  pa*di;  MtUtiu  tui.    Hawaii;  isumua; 
Toiq*:  Ttehiti;  Boralnra;  Layaan;  (ioam;  Marcun  I.;  New  llebridea  (Keale);  EM  Iwliea. 

This  -|  ahvay-  kii"Wri  liy   it^  lil.ick  f^iiiiioiL-  <liit>al  ainl  tin-  alti-riiati-  tttriiK'*  of 

whitt'  iiinl  ri-il  oil  tin-  ImhIv,  i>  very  coiiniioii  at  Samoa,  arnl  ii|iially  !?o  at  Iluwaii.  It  Ih  in  ;;i-iiiTal 
the  moKt  u>>unrluiit  siKi-ic^  of  llot>K-''iitni.i  in  tin-  I'ai-itii'  Orcaii. 

Life  cNjiore  of  a  r^iM  i-iiiu  ii  from  I'agu  I'iiicu  called  mufau  ptiuli,  nui,  with  wbito  itlri|iee;  dotaal 
duiiky,  a  cuntinuouH  HtriiK>,  Hameaa  from  Ilonolnln. 

880.  Rolooratniarabar  (FonkAl).   lioolaiadetf;  Eaatlndiea;  China;  not  certainly  known  from  the 

881.  Holoceatru*  praalin  Lac^pftle.  Samoa:  Uuiklit  Ji^ 


Km.  M.—tttlofmtnuprtulln  Liu>«pM*. 


This  spcrioo,  known  by  ilM  very  dark  lateral  i«lri|>eti.  wlilrh  MH>nt  black  in  spirits,  fs  common  at 

Samoa,  but  i-  not  known  from  Hawaii.    I^ifo  rolorn  w<  r.'  nod  .1  as  follow^  in  \arion^  s|«  i'iini-n-: 

(1)  From  Ajiia.  t  [>  n'<i,  very  iiri^-iil,  lutltT  bolow ;  In  lonuitiitliiiul  f-tn-ak:',  narrow  and 
8luir|>ly  <li'litH'<l,  ilif  four  ni.jM  rniost  light  >-rimf>ua,  tlie  leelalnio-t  pur.-  white,  with  browni.-li  t-tljic;  a 
white  8tri|H.'  <lowuwanl  and  liackward  fniui  eye,  a  red  ono  and  a  wliitt)  one  above  it;  spinouH  dunal 
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blood  ml  with  an  intemiptoti  rotr  of  whitiBb  epoia  mad  a  whitiuli  tip;  other  fiiiti  clttir  rv),  caixlal  with 
•  blood  ivil  e<!);<*,  ao  alno  a  Hlri|H- iilDiii:  fourth  anal  spine;  venlml  NimiUrly  «tri|iiMl;  {Hn  toral  pinkii^h. 

l2t  FfDiii  Aiiiu.  \Vliiti«li,  cilivf  Mliiiilfii:  !t  ftrijH"!* of  l)rnn'tii!<li  hlHck,  unt^|ual  in  wiiltli  nnil  di'pth 
of  c!oior,  Meparated  by  whit«  and  grayish  and  piukiah  »trip«»,  the  atripv  on  level  u(  eye  broad  and 
white,  the  two  bkek  Rtripen  above  it  confluent  behind  as  alio  the  two  below  it;  the  white  stripe  from 
axil  of  iin.il  to  of  |«-i  tiinil  ril^^o  tiroail;  opiTi  !<•  riMM'-fi  Made;  lower  jiart  of  hca'l  Jinil  lirroct  mlfed 
gniy  with  I'lucki.'^li  stri(M-!^:  ilor><al  Kniyi.-ih  whit*'  with  )iliti'kii<h  medisn  liand:  hoII  ilurt«l  light  vfllow, 
•dgi-<l  Ijefore  with  dark  nmnMni;  caudal  light  clear  yi  IIo^^ ,  (ilgeil  above  and  lielow  with  maroon  black; 
anal  lighter  yvUow,  with  darker  anterior  atripe  and  a  hUw-k  maroon  blotch  at  tiaae;  a  maroon  black 
bar  below  eoft  dorsal  made  of  two  coalrarent  black  itripeH;  ventral  yellow,  «Hlg|«><I  with  maroon  and 
white;  pertotvl  rr<Mi-li,  tli<-»\il  1>lii<'ki-!i. 

(3)  From  I'agu  i'agu.  \'vry  >lurk  l>loo<l  nil,  with  wliiti^h  pink  etripet*;  durt<al  while,  with  nie^iian 
Made  atripe;  aeoond  dorml  yellowish,  with  red  anterior  man^n  and  biackiah  blotch  at  baae;  caudal 
yellow  with  ntar«wn  rtripeo;  aoal  yeUowiah  with  a  blaek  atripe  and  a  ^ot  at  base;  vential  yellowiah, 
with  white  and  black  HlriiH>. 

I  4)  From  Apia.  lkf\i  luiitroUM  cupiH'ry  n->\,  jialfr  U-iow,  the  clurk  ullematint;  with  pale  atripea, 
the  red  very  deep  and  bronie  ahadcd  above,  groWiuK  paler  and  more  diffiue  below;  almitt  7  atreaka 
diatinet;  head  blackish  frerklect  bronxe;  doraal  dark  blood  red.  me«4aI1y  pale  and  pale  at  tips;  soft 
(lorvjil,  anal,  and  caixlal  uoMct!,  with  in;iri«in  slri|M'  anteriorly  narrow  i.n  ^oft  ilor-ial;  vi-ntral  ainiilar 
^>lden  and  iiiaroun;  bre&-<l  .-oiUmI  mottled  brown  and  wbitiyli;  ]HTtonil  jiali-  rc^lilish  )>rovvii. 

//o/ixviifriu  mifr  diffent  from  thia  Hpeciex  chiefly  in  the  plain  culurc,  real  titriiH-il  \m;Ii  ')>-i  |iit  n-d. 
Probably  IMoeenlnu  pnuliH  ie  an  "ontogenetiG  spedea"  representing  //.  ru6«r  on  the  coral  nwii^  and 
dillering  mainly  in  the  moch  heightened  coloration. 

S8S.  Hdocantma  aaiaifiagr  Jordan  ft  Evermann.  Hawaii;  Slanigareva  (Seale). 
98B.  Boloeantniabowiai  Jordan  A  Snyder.  Tahiti. 

S84.  Holocentrus  microstomua  <iiinther.    8anii<a.  <  oiatu ;  To:i.r:i:  Hawaii;  Kingsmill  L;  FmhhoCU 
la,;  llarvey  la.;  Tahiti;  Tubiiai;  Baiatea and  16tn>longa  ^.Snle). 

Thb  ppedeo,  well  distingniahed  by  ita  silvery  body  striped  with  dark,  and  by  the  dark  area  on 

th«'  front  of  ii.w  ^]>iIlou«  ilorral,  is  rulht  r  (  omnjou  ali-mt  Sa;iii>M.  « lu  rr  ahout  IL'  cxamjilcM  uere  taken. 
It  i«  not  rare  aliout  Honolulu.  From  i/()/i«r;i.'n<.<  f^muiini-'i,  whii-h  haiJ  sonu-what  the  i-anic  eoioration, 
it  ia  known  by  the  deeper  body  and  smaller  inoulh.  ThiH  ,ui>ei-ie^  an<l  the  next,  iutorme^liate  lietween 
IMocentruM  and  Plammeo,  render  the  latter  genua  difficult  of  definition.  We  therefore  place  all  the 
Fteiflc  apcciea  in  Ifoloemtnu. 

886.  Hdocwitrua  aeythvepa  Jordan  &  Rvermann.   Hawaii;  biyaan:  Esrt  Indiea. 


This  species  ia  rather  rare  about  Hawaii.  It  was  not  «>een  at  Simua,  It  haa  been  once  or  twice 
dcacribed  aa  Hoioeentnm  ttrgenlevm,  but  the  true  arifmUttm,  as  Klunalnger  haa  shown,  is  a  dUfersat 

!4jMH'ie!<  ( hrlfoffiiUatwi) 

886.  Holooantma  Imvia  Ounther.   Samoa;  Louiaiadea;  Solomon  la.;  New  Britain;  New  Guinea; 
Ambnina. 

IliUmr  nlrum  <pMiri  MurUny.  I'mtv  l.lnD.80e.  N.  S.W.  Ift'Vl.  3.U,  New  Oulnca. 

lliAoi-'  Hirum  l.rry  •liititlu  r.  Cut.,  t .  IT.  L«ulaiad««,  Ouadalcanar,  Amboyna.   (iuiitlu  r.  Fix  lie  dvr  .•<ail>*-v,  lul,  tal. 

tA,  Tig.  H 

lli>l--rrnlr»,u  /i.-i  .<  .'.ri(f<ii,i;r  lu-  Vi-.  fn>o.  Linii  .-^ic.  N.     \V.  1».M.  «7.  New  Britain;  rouna. 
ll.Uix  rnlrvt  iithnmti.jil: ,  lit  KowliT.  I'nuv  A<-,  Nat.  .scl.  Phila.  IVOI.  iW.  Samoa. 
liiMremtrum  yutih' i  Mi\'  l.io.  Vr<yr  I.liiii.        N.  ».\\' ..  vri.         XH.  Ntw  Guinea. 

This  apeciee  b  ruthcr  lomnion  ahuiit  the  reefit  of  >a:ii<  a,  wliereabuut  20  exatnj>lc>  wen-  taken.  It 
resembles  //.  mnntmm,  but  the  body  is  de«i>er  and  tliere  i«  nevar  any  black  on  the  aptnuus  dorsal. 

Life  colors  of  a  speoiinen  from  I'auo  I'a^,  the  stripes  less  regular  and  fewer  than  in  //.  law 
»n<ir(i,<liftinctlvslio\vn,  th<'  jiali-  .-triix'  on  l;iteral  line  I'l'lni;  ihill  r>'il,  dorsal  paler.  ■In-p  red  hetwtvn  lir!*t 
and  second  apiues,  the  white  band  much  broader  and  more  diffuse;  caudal  almost  plain;  darker  red  on 
edge  of  second  doiaal  and  candaU  much  deeper  co  amd;  ventral  paler  red  than  ia  other;  vential.  and 
anal  spines  red. 


\  IMocrntrnm  tir;nnlntm  Bli-i  Vi  r     sti  lixlm  liinT,  r  ■>!      ')"•■}'  iKiitnunl.i 
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887.  Holocentriis  sammara  (ForekAl).    Maiau /laipea.    Hawaii;  Tahiti;  Sauiuu;  ikirabora;  Puu- 

motn  Is.;  Sokmon  la.;  Quua;  New  Qninas;  Thornton  I. ;  MuqoMU  la.  (Senle);  Eut  India. 

MfMt wjafcwM  Utettti*.  HM.  Nat.  FOln..  ill.  iSO.  pi. ».  Ak.  DwaL 
adotHdnrndummmmCnhtA  Vaiciii-Wnn«^  HM.  Nnt.  t\>i»»..  iii.  i\9,       R«tf  Sm. 

BUMMlnmlaMHeWMKner.  Korani  Fiwbo.  iii.  im.  r.  2,  pi. !«,  Tahiti.  Kncf,  SiU.Ak.Wla.WteB,UM,4tt.Milti. 
Sdoeuthtu/tmeaHHahu  Scale.  BUhop  Mot.,  mi.  69.  Otuun. 

JMWlfmi'lH »0f afcHifiuifa  Fi>wltr,  VtOf.  Ar.  .Vac.        I'lilla.  im.  231.  Thornton  I.  (younKV 

Tbbtwndsome  fii>\\  is  very  common  uti  tli<>  rtffx  at  Sutiiou,  wtu-n-  atxnit  1(X)  (vxamplea  were  taken. 
It  in  rare  alMnit  Hawuii. 

Thespedes  variea  ooii«id«rab)y  in  the  distinctnem  of  the  dark  maroon  lateral  stripea,  but  the  black 
on  the  flrat  dorsal  la  never  aheent   In  the  yonnir  it  takes  the  form  of  an  ot«llaii.   Sarh  a  yoonif 

example  i.-*  th<'  tyjie  of  IlDhirmilniii  ihorridinnif  i.'.    I. iff  n  ilors  wcri-  niitiNl  as  (■  ill.  m  h  in  v;u  ii  si-cciincnji: 

(1)  Speciiui'ii  fnim  \\t\t\,  Silvery,  witl>  (tolden,  n-il,  ami  jfrtfiiiHli  n'llt'ctidti!^;  IkicU  witii  liiiir;itri|>e!« 
of  (lark  maroon  rvA,  t lie  second  an< I  thinl  liriglit^l;  head  dark  n-d  almvi',  iiio(<tly  filvi-ry,  with  rvA 
wiiah  below;  lipa  fleah  color;  operde  dark  red  above;  fins  pale  red,  the  apinoua  dorwil  broadly  wlged 
with  Mood  red;  nindal  with  a  maroon  mtripe  in  enrh  lobe,  anal  and  ventral  aim;  no  pale  ed^^ing. 

(2)  FrtJiii  Apiii.  olive,  lur^lnxis  )>ur]>lir*li  al»ive,  iojiimtv  .•'ilvfry  lielow;  each  wale  with  a  larjif 
diatinct  coppery  black  spot,  these  (oniunK  about  ten  etrijtee;  cheek  whitisli  with  black  spots;  bead 
wine^aded  on  Hps,  anoat,  and  operele;  preoperrle  white;  dorsal  maroon,  whittah  apota  at  baae,  tipa 

white;  front  of  (Iorf<al  with  larsri'  hiaek,  nil-wa-lnil  hloteh;  soft  iliir?iul,  anal,  and  eatidal  golden  yellow, 
with  a  loiiK  marutin  8tri|K>  on  anterior  ruysi,  eo\erin);  most  of  eauilal  Inliofi;  jH'i  toral  eopijery  reddinh; 
ventral  whit& 

(3)  Yoong  apedmen  fruiu  Apia.  Ked,  with  a  laige  black  blotch  on  front  of  spinous  dorsal,  a  dark 
red  stHpe  in  each  eandal  lobe  and  on  front  of  soft  anal;  a  dark  hand  acrnm  operrle. 

(41  Fnini  Ai>ia  Silvery  row;  hmwiii-h  alnive  willi  Htri|>eH  cif  ro^y  iii;ir<>on,  all  lnit  one  iutlist  i  in  t , 
the  liri);ht  one  following  eoiirw  of  lateral  line;  operele  dark  niariH)n;  dark  l>ariilarrii!<H|]aM!o(|iec'loral; 
front  nf  donml  with  very  lante  hlotc-h  of  maioaa  black,  fin  otherwiHe  flei<h'Color,  tipa  whitiah;  soft 
dorsal  yellow,  transparent  behind,  with  maroon  vtripe  in  front;  anal  whitish  with  maroon  'stripe; 
pectoral  and 'ventral  nearly  white;  caudal  pale  orange,  the  lobes  rosy  maroon. 

889.  Helouenii  ua  epeirealaria  (Oovier  A  Valenaennes).  TUiiti;  New  Ireland;  Samoa;  Pklaa  la.; 

I'mimotii  Is  ;  <  iiiaTii. 

TbiH  slrungly  iiMrked  sjiecieti  is  well  figured  by  Dr.  Giintlier.  Two  specimens  were  taken  at  Samoa, 
life  oolora  of  one  from  Pago  F^o,  lifrht  red,  eacit  scale  with  a  darker  center  and  a  silvery  ed|^: 

dark  streaks  alon)?  rows  of  waler':  head  reil;  ojH-rele  Ii1ik>i1  nil;  iri-  vry  r»'d;  first  dorsal  jet  hl.iek, 
with  a  row  of  white  s|M>ts  at  luu^-  and  tip;  Mvond  dorf^ul,  anal,  and  raii<lal  red,  with  a  darker  bar  in 
friiiit  an<l  a  Mhade  of  oraiip-  Itehind;  fieetoral  and  ventral  pink;  ]H-i'tMral  nd  at  l>ase;  a  red  shade  doWQ 
and  hack  fnmi  eye.   Moutli  laige;  chin  prominent;  anal  epine  long;  body  slender. 

Paiidly  LAMPRIDvC. 
LAMnia  Batalaa. 

889'  liiunpris  re^a  ( ItonnaterreV    Hawaii:  nil  wann 

The  name /»i/j<  rftjiu*  oi  Itonnalerre  ami  that  of  '/.<u*  gutlntm  oi  lininnicli,  Uitli  IThh,  ante<iate 
JSimhtna  of  Gmelin  (1788).  We  do  not  know  which  of  thews  first  haa  actual  ]>riority,  but  rtijiuH  in  a 
name  preferable  to  the  onmiaon place  and  overworked  specific  name  guUalv*^  It  is  tme,  however,  that 
the  name  jpiKofiur  ha<f  been  more  senetallr  used  than  that  of  rrgiut,  and  the  account  iHven  bjr  Bri^nich 

it"  t  111'  !><'>t  founil  in  any  ear'y  an*  Imr.  F.  il !■  •«  ini.'  the  arliitrary  nili-  \v  liirh  « c  lia\  c  adopted, the  IMUM 
reijiu*  on  page  72  in  ikmuatcrru'.-  work  autolaten  ijudoiu*  on  jxige  3tMS  in  tliat  of  liriumicb. 

Family  ZEII).€. 

BTETHOFBIBTIB  Gilbert 
390.  Stethopristia  eoe  <;illjert.    Dei-ji  >ea~  ><!  M.twiii 

CYTTOMIMUS  OiU. 
891.  Cyttomimus  atelgia  Ciilbert    Deep  seas  wf  Hawaii. 
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Family  SCOMBRIOiC 
lOOMBBE  (Acto«i)  Ltaamw. 
899.  Scomber  japonicus  Hoattayn.   Hawaii;  CftliiorniB;  Japan;  Atlantir. 

898.  SeoinlMr  microlepidotus  Hiipitell.  Bolonon  la.  and  New  Hebri<l«a  (Sealc);  masta  of  Aria. 
894.  Seoaabar  duTaomnraa  Suppell.  BongaiuTillo  la.  (FMen.  BerL  Mon.  1K76,  feW) ;  Ited  Kea. 

896.  Scomber  loo  iCiivier  &  Valendannes).  Ha,   Bamoa;  Waigiu;  Fiji;  llalan  la.;  New  Ouinea 

(Mai'leny);  I  ji-^l  Iiulif". 

Thi"  wi-ll-iiiarkt^i  iiiattken-l  i»Hbun<Uuit  in  thuo]ieii  cltaiiuela  about  Uic  rei>fH  i^f  SHiuua,  ami  m  aa 
exci'llfiit  f<H)il  fi»h.  The  apeeiea  ia  quite  diHlinrt  from  Neumher  kanagurtu,  with  which  UQnther  haa 
confouDileil  it. 

Ufe  oolora  of  a  apeciinen  from  Apia,  lui4nniH  Rre«n,  nilvwjr  below;  round  blackiah  green  qiota  on 
sides  of  back. 

AUXI8  Cnvier. 

396.  Auxis  tbazard  (Iju^pMe).    ilii»aii:  New  liniiM  i:  wudd 

OTMNOSABDA  QUI. 

397.  Oymnosurda  pt^lamia  i  I.intiii'iif).    Iliuviiii;  warm  riea.". 
308.  Ojrmnoe&rda  allutisrata  (I{aiUii>8i|ti<".    Iluwaii;  wariu  waH. 

OERMO  Jordan. 

899.  Oermo  germo  (Lae^pude).  i^uatli  JH(ian. 
(  nywuM  *M  SehlcicL) 

400.  Oermo  macropterus  (Sclilou'i'l '-    llM».iii:  ^Miitlu  rn  ralifonita;  Japan. 

Thisapedea  is  kuowu  \>y  it«  elevated     i  :i1  auA  anal,  and  eapedally  by  the  citron-yelluw  Anletii. 

8ARDA  Cuvipr 

401.  S«vd»  dulaaaia  (Cuvivr.Sc  Valeneieiiu«;»; .    liuwaii;  Culifuruia;  Chilf;  Japan. 

tooMBmomsira  i^e^M*. 
409.  Beombevoiaonu  commeraoni  |ji«6p^e.  New  <Tuine»  (Marleay);  Eaat  Iixliea. 

ACAVTEOvxaiujC  QUI, 
408.  AoaathocyMiim  aoludri  (Cuvivr  A  Valendeiinee).   Hawaii;  wami  Mas. 

Faiiiih  l.i;i'llH)i'|l).+:. 
RUVETTD8  Cocco. 
104.  Kuvettua  protioaua (..'<h;«-o.    Hiiuuii:  .lajiuii;  Wot  Iiidiisi. 

PSOKETHICHTHYa  Oill. 

406.  Promathichthya  promethetta  (Cuvier  &.  Vateneienixy).   Hawaii;  Tahiti;  Aui>tralia;  Japan. 

IiBlOnsOlIA  Lmm.   ( (impjfhu  Cuvier  A  Valenciennes. ) 

400.  Lamniaonia  thyrsitoides  Le!<i<on.    Hawaii;  Tahiti;  Weat  Indies. 

{Hemityltit  mi-^  iii  auil  Oempi/la*  cutubcr  (.'uvlvr  il  VuicncivDncti.) 
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Family  XIPHIIDiE. 
407.  Xtpbi—  yladlm  Umnnn.  Ilniniin  warm  mm. 

Fanily  CARANGIDiC 
lOOWBOniH  Lutgkdm, 

4M.  floamlMroidM  Mnctlp^trl  (Cavier  4b  VBlendennM).  M.  Hawaii;  Samna;  Kingamill  I.; 

Tahiti:  .Tolmstori  I. 

Tbia  widely  <iit{iuc«l  npecies  ii  ratlier  oummon  aboat  Samoa  and  Hawaii.  \  few  tperimena  were 
Ulnm  in  tli«  duuuiela  of  Afi», 

409.  Seombaroidaa  ««»lo«>p«v«h  (RQprell).   Hawaii:  N«w  Ireland;  Vaairolo;  New  Uuinea  (Mac- 

Icay  i:  I'ni't  Itnlii-j*. 

410.  Scomberoidea  lyaan  (Fonkalj.    New  (tuinea  (Mat'leay). 

8KSI0LA  Oavter. 

411.  Seriola  purpureBcons  Sclilii.',  !.    Hawaii;  Jafain. 
418.  Seriola  spama  Jf nkiu8.  Hawaii 

NAUCKATES  BafllMt**. 

413.  NaueratM  ductor  (Linnieiu) .   Hawaii;  Japan;  wacmaaaft 

B1A0ATI8  Benaett. 

414.  Bla^tia  bipinnulatua  Qany  &  (^iaimard.   Hawaii;  llwi  dee  Bapow;  New  Britain  (Peten); 

Solomon  Is.  (Scale);  VMt  indii**;  Wi«t  finHw. 

MEOALA8PI8  Sleeker. 
410.  Megalaspia  cordyla  ( Liniin-iiM).    Aiiuih.    Saiiiou;  l-M.-t  Iiulies. 
Coounon  in  tlie  open  diannelB  in  the  tvef. 

BXOAVTIBVt  Bleakar. 

416.  Decapterus  pMinulatua  (Kydoax  A  Kuuli-yeti.    Hawaii;  Itaiatea:  Tahiti;  Bonin  If.;  I'an- 

iDOtu  Ih. 

Tliir>  .''jHH'if!^  iliifcretil  frotii  lhi-njii,ni*  mnnt-flfi  of  JuiittJ),  uiitl  a]i|MHVutly  iih^i  ditiliiu'l  from 
Dattpterw  mnrttrMmtr  at  the  Atlantic 

417.  Decapterus  lundini  .Ionian  A  Seale,  new  ).|iiTif.>.  Samoa. 

Ii«a<l  3.75  in  len^tli;  drptli  3.20;  eye  4  in  iiead,  1.20  in  Knout;  donud  vi-i,  21-1;  anal  ii,  21-1; 
scaira  aniatl,  n5  in  latfral  iin<>,  nf  which  4ft arp  nindiAed  with  |>lat<*i<;  intpmrhital,  4  in  head:  maxillary, 

8,  r»»ac"liin>?  t<i  IwImw  (In-  anii  rior  maririn  "f  <'vc.  iill  Imt  itc  [M.^ji-rior  tliini  lii^lilrii  iiiuliT  tin-  [ircortiital. 

Bixly  vluiiKat<'i  l'oIllp^l■N^■l|,  fuHituriii;  M'alt>«4  covering  oiitirc  ImmIv  and  hiwl;  ailijMtM*  I'vi'lid  well 
developed,  coverinir  entire  <>yv  except  width  of  papil;  sniall  teeth  in  aingfle  series  on  Jawn  ami 
liiiiiitirn'T',  xlijiliily  ciiliirv'l  Ui't]t  <>n  viiiii«>r:  very  niiiiiite  tei'Hi  on  tinijriu';  jrillraker' f«htirlfr  ttiaii 
widili  of  eye,  24  nil  lower  limit;  j>re'i|ien-le  entin-,  i>i>fn'le  wilh  finall  ru4inde<l  nick  on  up|K>r  inargiii; 
base<if  donwi  alinhtly  imMler  titan  anal,  its  li>ngeet  ray  i.M  in  h<«il;  Iin4  my  of  ana)  2  in  bead; 

I  h'  riMiiir  V'  ^h.i-j.'x  Hli'i  >.' I  ilaWa  Itam  K>1.    .\t  :t1->nt  ih'  -mr..   luiH' .\iii.'rllti  kxvc  |Ii>'.wiiii<-  iiuiiu'  !<•  h  vi'Mi^  i  <f 

Tril"i'i)i  >,    A"  III  tl.i-  It    -i.  jin  .'i'r  oliHi-rv.-..    lu  lit.  1   r.«t|  .  ■•  1' .i ..  -lr!i«  ■.  |..  .|:it  '  •  iIm-  'riilulni.'  K  t«-lin:  IIh' 

\ii\iiikr>'r  num.-  -  Li       V.  ;  i >'■'!■, •  \-  iin  t;I  i..r;  -     in  rti.-  ■  I.-  i-.rinr.'«  ii  "  i     I  -  •!      \       I  m  -  i,i  n        ii'it  ni<-iitK>Ii<.-<|  in  lllr 

'  UrlmoHK*'"  ■  """I  1^''-  TIk  n-  isrtlwMkMil.l  K-r  i>11ht  n-u»i>ii>  Mli.  tlii  r  .Miici-iiii  «  |««|ht  «}i|>uMr>-<l  Iwrurt"  ln/fl.  We  thetv- 
ton  retain  )tt!»tn»iii»  tat  the  irrHiik  ot  fUttcK 
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pectonl  3.10  in  length,  eztoDding  to  bek>w  the  8Ui  dorml  my;  veotral  2  in  head;  oMidal  aUgbtly 
kM  Chan  bead,  4.6(l{n  Irairth:  depth  of  randal  peduncle,  2  in  its  width  (with  keeh). 

Ciilor  ill  HjiirilM,  hilv.-rv  \\\t]:  wiisli  .  f  \.■|lM^^i.ll  l>,  l..w,  darkrr  al«ivc,  with  about  nin«>  indiHtiact 
VKrtinil  limwii  bands  lin  wiile  iu4  eyt-  ami  slightly  greater  than  the  interspaces  on  ndett  of  body,  fading 
out  Ih-Iow  lateral  line;  a  dlMtinct  black  opercular  apot;  a  doaky  waah  on  inner  axil  of  poctoial;  adnaky 
blott*h  on  tip  of  snont  and  tip  of  lowi>r  jaw;  a  ipdden  wawh  on  praopercle;  doraal  and  anal  ydiowiiii- 
white  with  narrow  dunky  manfin:  pectoral,  ventral,  and  caudal  ydknriah-white. 

One  !-|H-(  ini>'n,  tyiH-  no.  51727,  S.  National  Muwam,  from  Fufea  PMgo,  length  7.26  indlMi^  taken 
in  a  school  of  the  common  "atule"  (  Tradiuropi). 


rN.S7,~lliMiqrtnriMte«4MJoiAMi  A8cale,Bew9eel«iL  Type. 

TBAomuirs  OIIL 


In  tbfai fsenufl  thwv ia  mneh  variatkm  lo  tbeaixe  of  the «ye.  In  mamiHtma  («lomi)  the  ejre  is 
!>maII(T  (Irnii  in  rr^nnriK.jihihthmi.   In  the  Japanese  form  it  is  still  smaller.  We  can  not  yet  clearly 

define  tht-M.-  fornii*  ui*  different  npeciee. 

418.  Xmdrarope  enunanopihtlialnin (Bloeh) .  Atvik.  Samoa;  Hawaii;  Tahiti;  Solomon  Is.;  New 

Heliridfs;  Man|uetia><  Ih.;  ami  Uamtonpi  (Scalci;  all  wanii  m-u^. 

Tikis  speciee  ia  tiie  commonest  foud-tiah  of  Samoa,  entering  the  harixira  in  great  scIuwIb.  The 
Hash  is  eKoeltent  There  is  apparently  no  diiiennoe  between  TWidhirofM  torn  and  the  common  T. 
aumm^pMhaima  at  the  Atlantic. 

OAMOZ  (Omanaa)  Ue<pMa.  (laclnding  Onwyw  Urifflth  =  Trieepknu  Bafinesqoe,  1810. ) 

410.  Caranx  lu^bria  IVh  v.    Kinp'inill  \^.:  Hamtoiipi;  Marquesas  la.;  Tahiti  and  Sdlomon  Is. 

(.Seale);  Wejit  Imlicw;  Clarion  Ixlanil;  M.  ilelena. 

4S0.  Oanmz  molampygus  Cnvier  A  Valenciennea.  Mabmli.  Hawaii;  Samoa;  Haieus  I.;  Bew 
(Hiiniii:  Waigin;  Bawak;  Anstial  Is.;  8olocDon  la  and  New  Hebrides  (Seals);  Clarion  Is.; 

Eaat  Indies. 

This  apeciee  is  the  finest  of  tlw  commoner  fuod-flalieB  of  Samoa,  being  eapedally  excellent  aa 

rhowdcr.  It  in  a1)iin'l:iti?  in  tli<'  clianm-lx  U  tween  the  reefa,  reaching  a  laige  siae.  Several  aoonsof 
Hpecinu'iiH  were  taken,  a  few  Ijeiiig  pretnerved. 

Ufe  <»lon  of  a  specbnen  from  Plago  Pago^  body  Ught  olive  with  dariwr  olive  qtols;  fins  dsep 

c-ltiir  l>lii<v 

421.  Caranx  thompsoni  S-ali-,  |[;iwaii. 

4S3.  Caranx  forateri  Cnvier  \  N'ali-nrit'nnea.    Vlua.    .Suuioa;  Hawaii;  Papua;  Vanimlo;  New 
Ireland;  New  Gnincn;  Tlanna:  Tahiti  (Seale):  East  Indies. 

Tin'  earlii'^t  name  for  the  ulii'i  Mfin*  to  U>  that  <>f  f  Vir.irur  fonteri.  According  to  8aavage  (Pioife. 
Mwlagaaiar)  the  typex  of  Vurtnu  wm  and  <  dnoi.c  ItMum  have  the  breant  naked.  Thrae  must  then  go 
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into  the  qrnonymy  of  Oarangxu  iguaiixlxf.  ('nranx  Utini  (Hl<M-h  i,  Dr.  Kluiiziiitfer  hat^  |K)inte<i  out,  ia 
not  the  ultMi,  bat  eonie  one  of  the  Fpeciee  found  in  Hindiurtan.  Otratix  texftuciatiu  ia  the  banded  special 
of  the  livOT  mouths  called  (hnmffUM  rkaJbdobu  by  Jenkuia.  The  name  Qmnur  k^fipoi  bM  no  pertinence 
to  this  ipedee,  havin);  been  beted  on  a  epecimen  of  "Octnmx  from  Sooth  OaroRna.  Sauvane 

rei'i It'll i7.es  ('(imuijuii  fitrfliri  iu»  a  njxi-U'h  (HHtiiirt  from  the  ulna,  but  his  figure  of  tin-  iyyo  chowH  no 
differential  charactera.  Oiraiix  paroiti  and  Caraiur  brlengeri  of  Cuvier  and  Valendennee  are  also  based 
onthetilini. 

Ill  life  the  nlua  w  easily  rtwjjnixf*!  hy  it"  yi-llow  pfrtoral,  (h«>  anal  lobe  l>«»in}f  <Itinky,  urxl  the 
donal  not  ed^ed  with  black.  The  brea.«t  ii-  fully  muIc^I.  ('nriiinjiit  marffiiialu*  is  siinilur,  but  hati  ttie 
doraal  edged  with  blackish.  OinitujiiA  iguuhUi*,  like  Cuniuffu*  hipi>o*  of  the  Atlantic,  has  the  breast 
naked  except  for  a  small  central  patch.  The  anal  lobe  ia  bright  yellow,  the  pectoral  pale.  As  a,food- 
flsh  Oirnn^M/omdTi,  the  ulna,  and  OmntguM  mekmpf/gmt,  the  malanlt,  ate  tu  mperior  to  nil  othen  of 

till-  ^tJiiiis  ill  the  I'ju'iflf.  r.vr,;„.i  liiluK  \  hillii.r]  of  tlic  .\tlaiiti<'  ii  closely  rclutc<l  lull  ili^tiii-.l  sjKM'ies. 
We  ailopt  for  the  ulua,  iiroviwioiially,  the  name  of  ( 'nmnx  juTtteri,  as  it  Heenis  t<>  Ih>  the  oldent  properly 
applied  to  the  species. 

The  ulua  is  the  food  fiah  par  excellence  of  the  mid-Pacific,  both  in  Samoa  and  Hawaii.  It  reaches 
•  large  size,  similar  to  that  of  the  malaiili,  and  it  is  scarcely  lew  common  than  the  atnle.  Hundreds 
otepet'iiiiens  were  taken  in  Sanuia,  and  a  few  preeerveil, 

A  specimen  from  I'Sgo  Pago  in  life  had  the  anal  dark,  pectoral  yellow  in  the  young,  growing  dull 
widi  afie;  body  green,  with  blue  apeeks,  the  Ihie  with  blne-blaclt  laster.  Donal  raye  SS  or  24;  body 
deep;  prenrhitul  deepi  hBSS**'  «"aly;  fine  hitrh;  no  i)f)ennilar  Hpot. 

One  s{HriuK!n  from  Apia  in  life  bad  the  ^>ectoral  bright  yellow,  aual  dark;  another  was  pale  bluiah 
■llverjr,  the  vertical  bw  all  dusky,  the  pectoral  bright  ydlow,  ventnl  slightly  dasky.  ■nail; 
plates  »<timll. 

488.  Caranx  marginatus  (Gill).    Hawaii;  Samoa;  west  coast  of  Mexico  and  Panama. 

Two  species  from  Samoa  seem  to  be  referable  to  this  qwdea.  Poesibly  CViraiur  Aeberi  Bennett, 
from  Oeylon,  la  the  same  spedes. 

484.  Caranx  igTiobilis  Korskil).    I.>i}x>.    5*anioa;  Hawaii;  New  Guitiea  ( Maclctty  i ;  Kii  if  Indite. 
(Vcaaagu*  Aippoidct  Ji-ukiati;  Ctaraiu  tern,  ebtia,  letioni,  tttiiUtopyffUt,  vtc..  Cuvivr  4c  Valvnciviuie«.f 

Raqmatly  taken  about  Samoa. 
4M.  lywTW^  BBifhaiilatiia  (Qmqr  A  Galmatd).  Xiipa.  Hawaii;  Samo^  Vanicolo;  Wugiu;  Java. 

This  H|i*'ci>-.".  riH'entiy  (li"*rnlHMl  iw  ('.  rltiilxl'ilnn  .Jenkins  I'roiii  Hawaii,  is  eniimioii  in  the  mouths 
of  the  streams  of  U^iolu,  «!Hpe^:ially  the  sluggish  atream  calk^l  Oasegaae  liiver,  ascending  even  into  the 
■mailer  brooln.  Onespedmen  was  taken  hy  iia  in  saltwater,  and  this  haa  loaC  the  erase  bands  and 
some  i>urt  of  the  |)o<>uliar  dusky  shade'of  the  others,  although  even  in  this  the  caudal  plates  are  of  a 
watery  hla*'kish  wlor.  Alxmt  a  dozen  spt'citnens  were  taken.  The  crosw  Ijaniln,  very  distini't  in  the 
yomig,  grow  flidnt  with  age. 

This  spedea  seems  to  be  the  one  figured  by  (|uoy  and  Uaimard  under  the  name  ol  Oarma  tatftu- 
ejottts.  Jenkinses  ftgtire  of  Omuur  rluAdtthu  lyprcecnts  it  very  fairly,  and  we  are  forced  to  believe  that 
the  two  are  the  xatne  s{HM-ies.  From  (  'n-imr  . '..Y'*,  wliirli  lia- a!-o  the  aiiaL  (ii>  yellon,  '  '.  pni  i  ■««'x- 
ftttekUm  diHnrs  in  having  tlie  breast  entirely  sealed.  In  Cnnnu  iijhuIjUi*  the  breast  is  naked,  with  a 
small  central  pat4^-h  of  series  as  in  Caranx  hippiM  of  the  Weot  Indiea.  Osnmx  Jbnteri  has  more  anal 
rays  and  more  (30  to  33)  lateral  platesi.  The  mouth  is  laiger  in  Ccmmx  Sft^/SsMtillui  than  in  Canmx 
Junteri  or  any  other  of  the  related  speoitv.    Onmnx  fnrtteri  shows  n<)  crmw  bands  at  the  sixe  (4  to  8 

inche'')  <>f  <>ur  HlHVinu'Hs  of  <  hr<n(.r  nrrfiisrint'iii. 

Life  colors  of  a  specimen  from  Uaacgase  River,  at  Apia,  dark  braasy  with  a  transparent  blackish 
wash,  as  usual  in  fishes  from  muddy  water;  6  bread  darker  crass  bands;  a  black  opercofavspot;  no 

jiectora!  c[Nit-,  nnal  dull  yellow,  the  Io'm- not  shaqi;  upper  tins  dark.  Another  spei  inien  from  Apia 
had  the  ;K'<-toral  ]iale,  anal  yellow.  \  sju'eitnen  from  fresh  water  near  Vailele,  rjMilu,  in  liie  had  the 
Ixnly  l>arre<l,  an  oi>i>rcular  sjMit,  iip|K-r  linn  dtink  v ,  low  er  dull  yellow.   In  a  apedmen  from  the  swamp 

at  Pago  Patro  the  anal  fin  w  as  hrijrht  yellow,  caudal  not  SO. 

426.  Caraux  daason  Jurdaii  der.  Ila^^aii. 

4il7.  Caranx  elacate  (Jordan  <it  Everiuannj.  Hawaii. 
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498.  Otnaxt^paJmrimiiumiia,  Fiji. 

OmMfKgpMfMttOanuoi,  BalL  Mm.  Ommp.  ML,  vol.  szxu,  no,  t,  Itos,  232,  pqi. 

489.  OanuucparaaitasUanDm.  Fiji. 

r.ti-iin/ j'lniirifiri' lianniiii.  Hull.  Ma*.  Oomp.  Zool.  Vol.  xxxtx.  ni>.  8,       Ml  FQi. 

430.  Carnnx  boops       i'  T  A  Valr-ncictuiP!'.    Ni-«  <Miiiirii:  Vanifoki;  Eavt  Indies. 

431.  Caranx  novw-guineee  i'liviiT  >.\(  VaU>iU'icnne)!>.  Nt-vvtiuinea. 
488.  Oanuuc  afBnis  Ruppell.   Hawaii;  I'^atft  I ndim. 

488.  CamuE  hawdti  (fileeker).   Nflv  Uuinoi  (MacWy):  Hawaii;  Raat  Indiw. 

\  >i[>M-iiiu*ti  <>(  I'ttninffu*  haudti  lunw  Negnw)  in  tlie  l'hili|>|iiiiei)  agretw  in  every  rt-sjiect  with 
JraicinH'a  account  of  ihnmgtu  ptUihw. 

•     484.  Oinuix  Iwtvalwi  (Fontor).  Tfthiti(?);  IlawaiL 

Tliii<  8|ii-rif>g,  obtained  hy  Fonter  un  the  nrond  cniiae  of  Oiptnin  Gooit,  wan  radiscovand  liy 

rri>lf»»or  Hnyder  tn  1901. 

485.  Oaranx  dieilio  (Snyder).  Hawaii. 

486.  Oanax  pafwamaia  Alleyne  A  Macleay.   New  (ininea. 

487.  Caraaz  plateasa  Cuvier  &  Valenciennes.   New  Uuinea  (Alleyne  &  Macleay);  AuHtrelia. 
{Canuu  getrgtamu  Carter  A  Va]«n«lenn«*.) 

488.  Oamuc  Imeeulaiitva  Alleyne  dc  Macleay.   X«w  Guinea. 

480.  Oaranx  moresbyensiB  .MacU'ity.    Ni-w  (itiinra. 

fhm«j-  tM'M.'..'..„r,/.n  Mhi  Kii)-.  iTi  t.  Unn.  S*-.  N.  H.  W.  issi.  3.>,  Port  Memby  ^New  Guinea). 

440.  Oaranx  obtuaicepa  (Macleay).  NewCuinea. 

441.  Oaranx  dieverti  Alleyne  A  Macleay.  Kew  Guinea. 
448.  Oaranx  laticandna  Alleyne  A  Macleay.  New  Guinea. 

448.  Oaranx  camlcopiBBatiiB  Cuvier  A  Valenciennes.  New  Gntnea. 

444.  Caranx  ferdnu  1  Fi.r>kal  I.    f.tii"!.    Sainrur,  II;i«:ni,  T;ihiti;  Koiiiii  I-  :  l'.;i-t  Iiulicji. 

Tli'm  tijiecitnt  i»  luit  ran-  aliuut  liawaii  aiid  wan  fr«><£UciUly  taken  at  Sauiua,  wlivn-  it  ia  valueti  a»  a 
foodfisli. 

445.  Oaranx  ^ax  (Snyder).  Hawaii. 

446.  Oaranx  gymnoatetboidea  Bleeker.  Johnston  L,  south  of  Hawaii;  East  Indies. 

447.  Oaranx  speciosua"  i  F«>r«kul ).    Ilmvaii:  Saiii<>;>:  NV-xv  < iuint'a:  Fiji;  l^a-l  lniUt>:  T'aiiaina. 

Not  rare  aboat  Hawaii,  and  oiva->iuually  taken  at  Pagu  Pagi>.  I.iie  volon  of  a  «|ieciuK>n  from 
PRf»iFliiK«},Krt'en-Kiil«l«'nVith  green  iridej>n*nce;  black  tnincven^liarRonheail  (through  eye),  next  one 

Itlai'kinh;  othiTK  jiiniply  dark,  fatlin:;  )ll>^'t4•^i(>rIy:  cjitxial  with  blackish  ti|M  and  margin. 

448.  Caranx  edentulus  .\IU-yiic  iV:  .Murlt-ay.    l'i'r(  >  I..  New  <itiineA. 

449.  Caranx  armatus  (Fur»kal).    New  Britain;  New  (iuinea  (IVIera,  .Mleyni?  &  Macleay):  i-^ast 

Indien. 

450.  Oaranx  oblongus  (Cnvier  &  Valendeuncii).   Vanicolo;  Onahui;  New  Britain;  fnlonwm  Is.; 

Suumtm. 

Tiiis  fsivej-ifc,  Ob  jrigSnally  doscribfii,  ha-  tlic  aiiul  ratlicr  low,  tin-  <i|>eri'iilar  !?|m>i  wanting,  the 
plates  on  till- tail  uliiDit  4(1.  It  is  ii<>(  rlt  ar  lliat  all  lh«- hIm)vi' rcfvrvni'i-N  Ih-Iuii^  to  i(,  although  speci- 
nwns  from  Sumatra,  Pewrilwl  by  Mr.  Fowler  aa  Citnln  nUhni-j't.  aurce  fairly  with  the  original  awoiint. 

•'The  genu-  Oirour  wim  orlKinnllr  \m^<\  on  C.fi>rrintHf,  a  hikm-U-s  u  itliout  tit'th  in  tli.>  mliilt  MiiKc.  Ciirangu$  h»»  taudl 
oven  tcclli;  Tru  «i>lrrvt,  Inritor,  utn.^niiil  |i.i.-«li,  iimJ  CiliJ't,  thu  ilonMil  ray.  iiiikIihm  ■!.  tv,,-  i.  idi  In  iiDt  very  nialL  For 
Ihr  prcwnt  wo  pinrc  all  tli«»e  Kt>cci««  la  •  sliicle  B«nu!>.  r  tiraHx.  an  thv  «ubdirMoii»  need  bvttrr  dcflniliMi. 
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401.  Oaxau  plmnlMiia  (Qotqr  A  6«lBUud).  Xniptf;  Xiyo  tat  ludafiitu;  AUUt^Ou.  lie  de  Franoe; 

Samoa 

liiii'l  :(.:.'■'>  in  it  iiutti;  dfpth  2.18;  dorgal  vi-i,  22;  anal  ii-i,  18;  eye  3  in  head;  .-^iiout  2.75;  laaxil- 
lary  2. 1  s,  extending  tu  b<>low  anterior  margin  of  eye;  4S  pUtet  along  atnigbt  portion  of  latml  line, 
tlie  curvvd  portion  a  third  longer  than  the  atmigbt. 

Body  oMonir,  compreaaed:  profile  of  head  friMNHw  and  keeled;  anterior  dormi  and  anal  raye  elon- 

tr.iti-  :  Tii.ili  lislii>-  hu\c  !•  uiiil  10  il<>i>iil  ray."  ami  7  and  S  anal  rav!-  t  'oni;atc  i,  tin-  tirsi  dursal  ray  lieing 
greatt-r  tliuii  dcptli  of  tish,  2  in  length.  Tlie  tiret  unal  ray  i,"  2.7-'>  in  l<-ni;ili;  1>um-  of  anal  alM>ut  er|ual 
to  pec*toral,  which  2.75  in  length  i>f  tish;  base  of  ilorKil  2.20  in  length;  candnl  deeply  forked,  the 
loltctt  ttlightly  longer  than  head;  ventrals  2  in  heiMl;  oi>ercle  with  nnall  rounded  nick  on  upper  margin; 
(icaletj  of  liody  email,  niHiiit  IW  in  curved  jMirtion  of  lateral  Iin4';  thorax  nake<l;  cheek  .«iiilfi  and  upper 
part  of  operele  fcaU-ii ;  Iiai.'ii'of  miinitc  tiftli  in  jawH,  Sdim  r.  |  alatiii(n  and  middle  of  (oni;ne:  a  nar- 
row atliiNwe  (•yelid;  [>rvurl>ital  Ivaa  tliau  width  of  eye;  luouth  largei  lower  jaw  slightly  the  longer;  gill- 
laken  strong,  two-thiida  kogth  of  eye,  10  on  lower  Umbb 


Fia.  91.— <to<mr  plumbtiii  (Qiuor  A  Oainmiil). 


Color  in  ("piritfl  silverj'  bronz-e,  the  stealex  with  Iwautifiil  irid«s<-cnee,  nlightly  darker  al)ove.  ^^ino 
•periinens  showing  Hliifht  indii'5ition>'  of  live  or  f\\  wide  vertical  brown  Itandu  on  upper  lialf  of  body; 
a  black  oiier«'iilar  npot;  a  larije  black  spot  in  axil  of  jn't  toral,  extending  on  Hi  upper  baoe;  cheek  morn 
or  lew  bloti'hed  with  gulden;  au  iiidiatioct  duaky  blotch  on  upper  part  of  preopercle  between  the 
black  operrnlar  apot  and  eye;  npines  of  ilonal  duaky;  maqgin  <^  donal  and  Ita  dongato  fihunenta 
diL'tky:  caudal  with  iiidi-tiiir  t  iluaky  margin;  pectoral,  ventral,  and  anal  yellowiah  white,  the  anal 
8hovviii<.;a  •■lijrht  iliisky  «a-li  on  welw. 

.\  !»p»i'iuien  from  Apia  in  life  wan  silver-grei'ti,  bluish  U-low;  axil  blat'k;  o(H'rcular Hpot  faintulive; 
caudal  dull  yellow;  anal  aii<l  \  etii  ml  whitii<h.  Hlightly  oliv»-tiqged.  Donal  and  anal  with  one  filament 
only.  In  nthet*  of  the  aaine  s|H>i'ics,  maUf,  there  are  nnmennu  fllamentooa  rays  on  the  doraal  and 
anal  tin-. 

Thin  MiiecivM  belonga  to  the  mihgenua  dtula.  We  liave  5  8i>ecinieni«,  4  male  and  1  female,  takt  n  in 
the  seine  at  Apia  and  Fago  Flago.  The  deartiption  is  that  of  a  male  12.!MI  inches  long. 

B.B.r.Me6-i« 
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<%tiilii  plitmftffi  Ciiiov  <k  <  iaiiiianl  from  lU-  ile  Fniiirc.  w  itii  the  titi-rnvH  in  mir  .-iMTiiiu'ti!'  and  the 
depth  iu«rly  a  in  t<i»jil  lenjfth,  in  upiuiivntly  iilentical  with  the  specie^  in  hand.  Oiratue  armattu 
(Fot^l  l  nmy  Ik*  thk>r<aine,  hut  the  body  bi  deeper  in  mne Bpedmetu  called  Oaranx  armatut  tbao  in 
our  ii]teciiiieiw  from  itemoa,  which  we  reoxd  iMovWooalljr  ea  Cbranr  plwnbn$.  Id  Omuu  mmatvM  the 
depth  ia  2  to  2.6  in  total  lei^. 

408.  Canuue  mntidilmlairia  Macleay.   New  OninoL 

Cbraiur  mMfU'.uiiHt  MmM.-iiy.  Vo»'   I.iiiii.  ^.k-.  \  S.  W.  Iisa,  3.Vi,  New  OuUm. 

This  8|K^  i»f  licliinsp^  to  i'ltnln,  having;  thi-  tirft  linrxal  ruy  very  long. 

468.  Caranx  g-ilberti  .lonluti  i\c  Seali-,  new  B|iei'ii«.  Sauiua. 

Head  &80ln  lenRth;  depth  2.20;  eye  4  In  heail,  1.10  in  anoiit;  interorbital  2.06  in  heail;  dorsal 
Tl-i,  3.?:  anal  ii-i,  walen  ininnte,  l-l'!  on  latmil  lin.  .  25  ..f  which  arc  incKlilipd  into  pilteaof  mod- 
erate size;  maxillary  2.50  in  bead,  extending  to  below  anterior  innixin  of  eye. 


He.  m— Oifam  #»■  W  Jartan  h  tmSm,  wm  ttmOmk  Tn«< 


Hrxly  ovate,  ctrongiy  compreaaed,  ahapeti  as  onial  in  Camnx,  the  npper  praiile  more  ovate  than 
tower;  antcricir  tol»es  of  doim!  an<l  anal  falcate,  eton)(ate  and  (traduateil,  the  anterior  ray  of  dorxal 
loHk'i  r  than  hea«l,  'i  in  length  (without  caudal),  anterior  ray  of  anal  e()ual  to  head;  li«u>o  of  dorral 
flligbtly  greater  tlian  anal;  pectoral  reaching  to  below  straight  portion  of  latenl  line,  ita  length  equal 
to  base  of  anal,  2.76  tn  length  of  flsh  withotit  caudal;  length  of  candal  allnhtly  leta  than  peetoral; 

vcnlral^  2  in  head;  1c<'tli  in  villifurin  IkiihIh  on  vnnier,  palatine,  and  toutrne;  jawM  with  pat^-hei)  of 
luiuutu  teeth  in  front  iitui  a  ^injrle  wrie)«  <>n  i"icle,  no  enlarged  outer  tj-eth;  ijillrakeni  le*<H  than  width  of 
eyei  14  on  lower  limb;  preoperrle  entire;  o|Hin-le  with  )<light  n>iinde<l  niek  above;  eye  w  ith  aiiijMiiH' 
memhiBne  alightly  developed;  head  and  body  wailed,  except  thorax,  which  ia  naked;  donial  and  anal 
enveloped  in  rattier  hl((h  shMda. 

Color  in  xpirit'-.  ^ihcry  with  Hli^ht  braM<y  tint,  darker  a) M)ve;  doiaal,  aiuil.  aM>l  >aiH!iiI  with  slight 
diusky  wash.  There  i«  a  narrow  black  nuugin  to  caudal  and  a  black  line  on  margin  of  dorml;  pectoral 
and  ventral  yellowish  white. 

One  aiiedmen,  type  no.  61729,  U.  ft.  National  Muaenm,  from  ftgo  Fngo,  iahuid  of  Ttttuila,  length 
8.50  inches. 
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404.  Alectia  ciUaris  (BImh).   Hawi^;  Smdm;  NewIiekuid(PBtera);  XtUtiti;  Pklmla.;  Kinpnill 

I.;  N'rw  <;iiiiu-u;  Solomon  ]«. 
Oi  tlaa  widfly  iliutxibuted  BiJ«;ieii,  we  luivf  wvitjiI  finall  8i»ecimeiu  from  Apia. 

TBACHUfOTUS  Lao^pMe. 

400.  Trachinotus  ovatua  (LinnH>iu).    AlaUtftUu.   itemoa;  New  Uebridea;  New  (Guinea  (Mai<leay). 

Of  thia  widely  diffuaeal  ^{HH^ie?',  we  have  three  examples  from  Apia,  one  very  Urft^',  nearly  2  feet 
in  length.  Life  colors  of  one  of  ttiest'  s|ieciiiienH  jjruy,  Imck  tin^risl  with  i  ri'uiny  bronze,  iIor>4il  ihtrk, 
the  lobe  laigely  covered  with  creamy  brunxei  ventral,  anal,  belly,  and  lipa  atill  more  orange;  tail 
black.  BpMlnien  from  Fligo  Faeo»  lobea  of  donal,  wwl,  and  eradal  black,  watbed  witb  e»«any 
oranae;  vwtml  and  «wl  Jobe  lai^gely  orange. 

406.  Tradiinotua  bailloni  Ijui'iKiie.    Samoa  (G&ntber);  New  Uebridea;  Tihitf;  New  Britain 

(I'etera);  New  Uuinea  (.Macleay). 
Thia  apedee,  recorded  frooi  Samoa  with  the  preceding,  was  not  taken  by  na. 

407.  Zradainotna  ruaaelli  Caviar  A  Valenciennea.  New  Qoinea;  Eaat  lodlaa. 
n^tkgmatn  wfpo^il  Ottalbar,  Zoo].  Alait,  UM,  a.  FMiy  I.  (Maw  OoiaM).  in  Ctaudr  Bar. 

Family  CORYPHiENIDJl 

OOBTnuXA  Unnaiaa. 

458.  Corypheena  hippurua  Linmeun.    Ilnwaii;  warm  wiif. 

409.  Ooryphsena  equiaetia  Linna-UH.    lietweeii  Tahiti  aud  Hawaii;  warm  eeaa. 

Faaily  BRAUIDiE. 
TABAom  lam. 

400.  Xaraefeaa  oMial  (Ctaviar  A  Valendwinw).  Sootb  sen;  Indlaii  Ooeui. 

warm  §a9*m. 

401.  OoUjbiiadnMhaMSBTder.  OS  Hawaii. 

Family  PSENIDiE. 
nmi  Oavtar. 

4ittS.  Slaamaajanranicua  Cuvier  A  Valendeonea.  Ooam;  Eaatlndiea. 
(HtMttmumuU  oantlicr.) 

CUBICS?S  Xewa. 

463.  Oubicepa  panciradiattta  Guntlier.  Miaol. 

OMctp§ pameiraMalm QBnt^r,  Ann.  Mag.  Niit.  IIUi.  iKTi,       Miaol.   Kc«an,  Aan.  Mac.  Snt.  Hist,  iwu,  1:23. 

ASIOXXA  Jordan  a  Evanaaaa. 

464.  Aj-iomma  lurida  Jonlan  A  F.veriuann.  Hawaii. 
460.  Ariomma  evermanni  Jordan  A  Hnyder.  Hawaii. 
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I  amily  ICDS  I  tilt  i!. 

8CHED0PHILU8  Cnvlsr. 

466.  Bchadophilus  medusopha^a  Oh-i-h.    OffSanioii  Kliintber). 

Family  M  KiiMA I  I.IK.^. 

LEIBUS  Lowt. 

467.  IiwriM  wuMiulatiM  ((iuntber).   H<iuth  bean. 

468.  Lairo*  jftmMeam  Ountber.  Between  New  Uuiae*  sad  Japan. 

jmmMom  ftttnthw,  Mliffle  tUtm  Clwll«D«*r,  IMS.  11,  opm  wm  Mttb  af  Mmw  <Mam. 

Panliy  RACHYCENTKID^ 

BAeBTemim  laap.  {EbuaU Covin.) 

469.  »n<iliynaiitniin  pomdioaRia&iim  Cuvier  A  Vnlendeniwii.   Vanloolo;  EM  Indies. 

FaaiUy  ANOMALOPlDiC 

AmnuIOMEner.  (Befcn^AolimHBleekar.) 

470.  AaoHulogm  pa^bntoa  Kner.  Fiji;  Pannaota  Is.;  Celebes. 

Family  PBNPHERIDiC. 
FIMHilliW  Oavtir. 

471.  Pampheris  ooaleaais  Cuvivr  A  Valeneieniitw.   Manifi;  Fb  a'ao.  Oualan,  or  Strong  Ii4and; 

Tahiti;  Gnam;  Vaniralo;  i^auioa;  Kinp<niili  I.:  ('arnlinc  Ih. ;  N<>w  <iuiaea  (Madeay). 

i^cMjiArrb  onnirnnii  Cuvier  li:  Vnlctick'tiili-*,  Uixt.  Nut.  V»Ws.,  mi.  m,  imi.  Oualan. 

JtanpAcrfa  otai'friioM  cuvWt     VHli-uriennni.  u]i  hi.,  mi,  :«>i,        Tahiti.    <iiiiiili<-r,  rm..  it,fl)it,Cllliia.  .^luUiynn. 

kner.  Kovan  KU  Iiv,  I7l,  Java.  Qauther,  FlKtic  ilt  r  SikIm-v,  102.  .Si-ult-,  lili<lii>i>  Miuram  UOl.  Ti.  iitmm. 

ftmvsgr,  i'oiau  MadaKaacar,  386^  Tkbltl. 
lymjthfrU  mnN'tnIa  (iilnth'T.  Fisrhe  drr  fiOdiiee,  102,  taf.  M.  flic.  B,  Samoa,  Vantcolp.  Kia«amill  I..  Caroline  It., 

Tahiti;  tiiH  of  Ciivior  A  Vnl,  ii.  luiiii. 

Of  Uiiit  «|jecie8,  tiharply  ditftinguiaheU  by  the  praeeDoe  of  a  lai^ge  black  spot  on  Ute  ba«e  of  the 
pectoral,  we  luive  about  a  doaeu  fine  flpecimena  from  Samoa.   Life  coiora  of  a  eperimen  from  Apia. 

dirty  olive.  r-iA-^  --ilvrry;  .iiir>:i!  ilirty  nlivf,  itn  atita-rior  rjiy-i  f)laik;  lanilal  jiale  within,  tlic  onttT  rn  vs 
dirty  dull  nil;  uiiui  gruy,  il»  iilui-kish;  jK-i'(ural  mMi^h,  tia*  antfriur  rayc!  quite  red,  itM  l>a><e  jet 
bladi;  ventral  gray;  axil  jet  black;  body  with  some  violet  luster. 

478.  Pempheria  vanicolenais  CiivitT  1^  Valenci(>tiiK'«>.    I'ulu.    Vanio>l<i:  .Sui,ii»a;  lie  de  Fraaoe. 

ficmpherU  mnitvlnuif  Vuvlvr  &  Vnl<*nrifiiu«*,  UM.  Nal.  l\tlm,,  vil,  305.  |x3l.  Vanicolo. 
fitmplterU  nettgaUka  CUTl«r  A  Valenciennes  op.  ciL,  Tll.  SOtt,  IfBl.  Il*  d«  Prance. 

Three  (>(iecimens  taken  in  tlie  Heine  at  Apia.  TbiM  specieo  is  well  distinguished  by  the  entire 
abM-n<'e<>(  black  on  the  base  of  the  pectoral.  Depth  2.2  in  lenjith.  Womh-  no  ream m  for  8iip)M>»iiitg 
thid  s|M!<-i«w  to  be  identical  with  the  Indian  giM-cieH  I'l  m/ilin  in  iiinuijulu. 

Life  colors  of  a  specimen  from  Apia,  coppery  black;  dorsal  and  anal  pale,  the  lobes  tipjied  with 
Jet  bladt;  pectoral  golden;  venttal  orange,  blackish  at  haMe;  no  spot  at  base  of  pectoraL 

{•iimilv  SCOKIMD.t 

MOMOQACTVLUS  Lac<pM«. 

MonodafltHii*  Lar<''p<Vle.  Hist.  Nat  Poise.,  ni,  131,  ISO*.'  (  /Vi/o/umtu). 

Om(rop"''»'-  I jii'-|h'-.!i',  -.|,.  cit..  m,  ."in;;,  isu-j  i  rhn„iK,„f  —  iirgenlem). 
AemUhojxMiui  lju)i^-yi:dt;  op.  ciU,  iv,  .V'Vh,  It^Ki  {'iryaUeiu). 
PnHtuM  Covier  (aigentena). 
Tlii-  .■I'liii'  i-i  •li-tinuui-iK  il  fn»iM  /'xrtliim  .Ionian,  new  v'<'"n^  i      i  i  liy  tlic  rounded  outline  of  the 
iMidy,  which  is  nut  dee|K.T  than  long,    lu  IWUia*  it  ie  very  much  clw-jier  than  lunic. 
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473.  Monodactylusargenteua  (LinriiiMiH).    Titio.   SaiiKtu;  New  Uuinea;  Vnnicnlo;  Fiji;  I-Axiln<lie»<: 
Auxiralia. 

(•»:r(.i./«n  argrnltut  Uiiiim-ux,  SyRt.  Niil..  c<l.  \.  IT.'iS.  China:  Bflor  LaKi-n>lnim.   <iUll«h(>r.  VtiX..  il.  m.  Mo1ii«caii, 

AmiMtliin,  (VrUiii.  AtHtmlin. 
PifUHt  arifiiUut,  <aintlu-r.  KIm-Iu-  d»T  SufliH-o.  IM>.  Snm<M.   KliinzliiKcr,  FLwhe  Hoth.  M««ra«,  "W,  Red  Sol. 
Settmlrr  rhtimUtif,  PimkAI.  iKucrip.  Aiilin..      177!>.  lU-l  Si-a. 
.Hi'iuMtartt/luf fiitrif'trmi*  Lnrt'piVlc.         X«t.  I'lLw..  in.  IWJ. 

ISnttut  nimmtnoni  V.iwW-t  Si  Vnlpnok-miii'.  IIM.  Sal.  \'ri*»..  vii.  '.if*.  IjOI.  Vanicolo;  iifli-r  Ijio'ti^lc, 
Thin  'iMN-if!'.  n>iiiinon  in  the  KhxI  Iii'lii>]<.  waM  foun<l  rather  nlxinilant  in  th<'  liarUtrof  Apin  in  the 

«W|M-r  water  JM-twei-n  thi'  ret-fc    Kiiilii  "jH-^'imeni'  wen*  taken.    It  in  ii  viiUunI  fiMwI-lixh. 

Life  i'"lorH  ii(  n  H|Kvimi'ii  fniiii  Ajiiu.  silvery  wliite  with  Home  «lut<ky;  a  faint  or)>itul  liar.  Young 

with  thref  curv»'<l  hlft  'k  cnisf  I  are  im  the  head. 


Km.  VHO.—ilumHtaiiijtat  nrgnxirut  >  l.intliciui). 


ATYPICHTHY8  OAntlier. 

474.  A^ypichthya  atrii^atus  (CiuiUher).    Kmiiiian^o,  Nt-w  Hel>ride«;  I'alarky;  .\uetra]ia. 

lamily  KL  KI  IK.t. 

KUBTUS  Btooh. 
478.  Kurtua  gulliveri  Cufitelnan.    Nrw  « iiiiiuii. 

A'nrrN<  >;n//iir)'i  CaMelnttii.  I'ria'.  Nat.  lll-<t.  .<^h'.  Vit'liaria.  New  Oulnca. 

CfrtrngviUveri,  iUmny  it  Oi/AWtf,  \'fv.  Linti.  S>x  \.  8.  VV  .  Itivi,  lu,  .'^trivkliuid  Rlvvr  (New  Uuin<>a\ 

Family  .\IH)GU.MCHTHYn>/l:. 

AHIA  Oronow  'M  1763).    y  Af»Mjoit  \Aci-\>t-<\\;  AHYZ.)  Fo. 

476.  Amia  snyderi  Klonlun      Kvrniiunii).    Hawaii;  Saimm:  Tahiti;  I'uiiiiiolii  N.:  Tiilmai;  Fatr, 

ShMrtluinl  I.,  aixl  Kuiatcn  (S-uh-). 

.<^<^>n  i»i.v'("-i  Jiirlnri  A  KviTmniin.  Hull.  ('.  S.  Ftuli  I'.itnm.,  xxit.  tWU  <IVU:ii.  IN),  Honolulu. 

Ajmr-ftn  /rr»ii/i<a  ( jiiiitli<T,  Flwlu'  iUt  .•'<it|»t'i',  I.  I'l,  Inf.  l^,  (iR.   *.  ISI.l.  Ilaw'iiiati,  Swifty.  uml  I'aumotu  l«. 

Si<-lnilii<'liiii'r.  I>i-tik».  Ak.  Wl«.  Wk-ii.  l..\x.  VMiO,        it<>iii>lulii.    Xol  Aponm  Jrmaliin  VNtt'iicifnnci'.  Nouv. 

Aim.  Mil-.  Nnl.  HUl..  \Ka.  h',.  y\.  \.  »)(.  I.  li<ir  of  KIuiixIiikiT. 

«  rn«ii-r  Ihi'  rtiUK  i>t  niinu-nc'Iniun-  iiil»|iii-<l  liy  ii»  On-  nnlnv  Amin  Grniinw  ( t*43t  tMN'omc*  ti'tmltle  Tor  tlil'i i(<'riu».  having 
|>rl<irlt)r  »vt!r  Aii"j»m  (1MK2)  and  over  Amia  Linniriiit  (I'Ct'i).  fur  which  iseiias  KaflticMiui-'ii  iianif.  Aminlmi  <IAI6),  mu«t  br 
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Thi.t  laiv*'  Hp(H-in8  18  very  common  about  the*  Saiiioan  Inlandf),  tm  alfto  about  Hawaii.  Wo  have  altout 
40  NiN-t-inifiiM  from  Apia  ami  FaK»  I'ago.  Thf  dark  spot  at  liamt  nf  i-audal  al)uve  \»  usually  dixtiiu-t, 
tlioutih  VHryinirmuch  in  dej^ree  of  definition.  There  is  h  more  ur  lew  evident  Intcml  nhade,  but  never 
sharply  detine^l. 

Life  c-olorH  of  aH|te<-iinen  from  Apia,  browniHli  tvtl;  KideH  waithe^l  with  Hear  linht  tr^tjn,  theetl^en 
of  scales  bntwniMi  rod;  a  diSun«  black  l>arat  \Mum  of  caudal,  foniiiai;  a  pretty  diKtinrt  mtindetl  i<pot 
above  lateral  line  and  extfndin»;  luti-kward  on  edfjea  of  both  eaudal  lobett;  a  faiut  dark  nhade  from 
8nout  ai-rtiHM  eye,  with  a  darker  blotch  on  ii|H-r(-le  and  a  ruunde<l  i<|Hit  U'liiiid  eye;  a  ilunky  xhade  on 
wide  from  eye  to  tail  on  laniersiteciniens;  axil  dull  re<ldinh  limwji;  fins  all  <hill  reddi»h  brown;  fin-t 
d>>rHai  Miiek  on  anterior  .ipinif;  nei-ond  dorwil  and  ventrnl  du.*ky  obailed. 

477.  Amia  frenata  (  Valenrietuuai).    New  (iiiinea;  liuam. 

Aimtjim  frennlui  Vnlenrivnnn.  Nouv.  Ann.  Hist.  Nat.,  t.  &7,        with  plate,  Naw  OuIom.  Guam. 
Thin  .«|ie«-i«'tt  We  have  faile<l  to  nntntnize.     It  is  eloe©  to  our  Amiit  rxuMiyuut,  differing  in  the 
narrower  lateral  lund,  an<l  in  the  nmre  diffti^i*-  i-Mudal  H|Mit,  whieli  it>  at  the  eml  of  the  lat<-ral  liiind. 
It  is  more  remote  from  Amin  nt>f<lfr{,  which  ha.-*  the  lateral  ntripe  fainter,  brcwder,  and  morediffuM'. 

478.  Amia  exo«tigina  Jnrilan  ttc  StarkH,  new  Hpecien.  .Siuuia. 

Head  2.7."t  in  len);th;  4iepth  i.'.i;  eye  3  in  head;  intcrorbital  wiilth  .O;  wniut  S.7.'i;  iiiaxillHry 
<»udal  p»iluncle  '2.67;  dorwl  vii-i,  It;  aiinl  ii,  !•;  sinless  •J-'>b-b.o. 


FIO,  31  —Amin  cj-'-Iiii'"''  Jonlall     ."^liirk",  tii-w  (.iMi-ltn    Type.  • 

ItiMly  ("lender;  upper  anterior  i)rotile«  hli>fht,  even,  uribruken  curve  from  tip  <>f  s'noiit  to  firrt  dor!<al 
)<|>ine;  Hiioiit  blunt,  and  proji>ctint;  very  nlii^blly  lH>yonrl  the  iiiaxillary:  maxillary  exlendiu);  l>i  lielow 
liiiiMli' of  eye,  ib<  anterior  cud  pngei'liiit;  a  very  little  U-yond  tip  nf  lower  jaw;  teeth  in  moilerutely 
wide  IuiuiIh  iin  jaw)>,  in  a  narrower  V-.-hajK'il  |iatch  on  vomer;  rather  lanre  opines  on  l>oth  |M>t<ieriiir 
e«l)iOj»  o(  preopercle,  thom?  near  the  aiisile  larger,  all  of  them  directe<l  backward;  KiHrakera  rather 
slender,  the  luneeft  <»ne-thiiil  tin-  diameter  of  the  eye,  4  ^  14  in  niiniN'r,  alMiut  4  cif  which  are  rcpre- 
l»ente<l  by  (iili«-rch'»<  on  tlie  atiltTinr  end  of  the  lnwer  limit. 

Si-:deH  cverywhen?  I'temiid,  the  niar;;itiul  ilciitii'uliitionn  line  and  cl<iii^'-H«>t,  prec»'ded  by  many  short 
.«pinule>4  rejrularly  placcil,  fiirmini;  u  iiKMleriitcly  wide  l>and  around  tlie  iMi^teridr  lH)rder  of  euch  Hcale. 
Thinl  ilon<al  Hpine  Iiiii^>;it,  itx  length  e<|<ial  to  distance  1>etween  tip  of  xnout  and  |>rMterior  margin  of 
pupil;  when  tin  i."  depr»'HHe<l  it."  tiji  n-aiehej^  a  little  jio.-'t  front  of  noft  ilor^std;  first  npine  very  short,  5  in 
eye;  the  .«eeond  npine  midway  iM-tween  thew  two  .'■j>ines  in  h-n^rtb;  wvond  dor^d  with  a  lon^  spine 
e<pial  in  lenuth  to  the  w<'iitid  dontal  \tain-;  second  dorxul  ruy  the  longer,  inpial  to  length  of  head 
ant4'ri<ir  to  anterior  preojH^rcle  margin;  ae^-ond  aniil  npine  a  little  lonpT  than  diameter  of  eye;  anal 
placed  II  little  pojiterior  to  foft  donstd;  ventriilH  scarcely  reachini:  to  front  of  anal;  ywctoral  rearliinic  to 
aiiove  base  of  .M-cond  anal  spine. 

Color  in  life  of  a  H[  ecinien  fntm  I'ai;o  I*a;fo.  lijfht  olive;  jet  black  band  fnjin  snout  thrf>URh  eye, 
fading!  I>ehin«i;  just  ai>ovc  this  stri|H-4it  Imm- of  caudal  a  round,  j«t  bla4>k  s(h>I  ao  iao^;  an  ]>u]>il;  fins 
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(lull  n-diHxh;  first  doraal  spine  black;  r  dark  Htreak  on  Imw  f>(  dorxal  anil  anal  an<I  upper  and  lower 
fHudai  1oIh»s;  cheek  and  hrcHJ't  wtileil  Kilwr. 

Color  in  alcohol,  Nlixhtly  diuky  with  tine  dot«;  M'Arcely  darker  on  Imck;  a  blai^k  lateral  luuid 
(n>ni  tip  of  Miont  acroiiM  eye,  but  not  involving  eye,  ta|*erin^  Itackwanl  to  ba«e  of  middle  caudal 
ravd;  widest  jiut  behind  eye;  a  conspicuous  round  black  8|iot  on  caudal  i)eduncle  at  base  of  caudal 
rays,  just  above  lateral  line;  a  short  li^ht  strijie  with  violet  reflections  on  opercle  Iwnlerinj?  block 
lateral  stri|>e,  l)el<>w  which  ope^xile  is  silvery  with  violet  reflections;  upper  and  lower  inaripna  of 
caudal  bonlered  with  black;  <iusky  shades  at  Imse  of  soft  ilonwl  and  anal. 

Kight  B|>eciniens  frouj  Apia  and  l'a|j<i  I'a>ro.  This  sinM-ij-s  is  very  cUme  to  Amia  frrnala  and  A. 
mfldiiiirhintrhu*,  differintr  in  Imviu);  the  very  distinct  caudal  s|)ot  alwve  the  termination  of  the  jet  black 
lateral  band  and  entirely  separated  from  it,  the  bitnd  |^>win^  very  faint  Itefore  reaching;  the  base  of 
the  caudal. 

The  lateral  band  is  in  this  specie-"  very  broad  anteriorly,  almost  as  broa«l  as  the  eye,  while  in 
Ainiii  J'rrnitin  this  lianci  is  narrow.  In  .IrniVi  nuidrri,  also  a  cl<>s<>ly  rt>late<l  sp<*cies,  the  lateral  Inind 
and  its  tenninal  siM)t  an>  broail  and  iliffuse. 

The  ty|H>  is  from  Apia;  it  is  :<  inches  in  leuKth,  and  is  no.  51732,  U.  S.  National  Miueuni. 

479.  Amia  meneaema  (  .Jen kins).  Hawaii^ 

480.  Amia  crasaiceps  ((iamuin).    Fiji;  Samoa. 

.I/Kwym  rrni»irrpt  Oitrmiin.  Biill.  Muk.  Coinp.  &hiI.,  IW^S,  Suva  (P^t).  ' 


One  larjte  H|>ecimen  taken  at  .Xjiia. 


Flu.  X'.— .liiiM  crauieriM  (Uarroan). 


481.  Amia  evermanni  ( Jonlan  A  Snyiler).  Hawaii. 

482.  Amia  orbicularis  (Cuvieri^  Valenciennes).    Hadack  I.;  Vlast  Indies. 

483.  Amia  guamenais  ( Valenciennes ).  (iuam. 

.ljKi<^jii  ,</u<r;rvii«M  Vulenclenn*--.  .Knn.  Mi».  Nat.         ,  I.  Vi.  I.'<ll.  Ouam. 
A  d<-c[>-lHMliiil,  plain-colon'<l  s|M-cies  with  lar^e  head  and  one  limb  only  of  the  o|M'rcle  serrate; 
caudal  notcheil    This  8jM'<Mes  may  Iw  the  same  as  .1.  rnimirfjiii. 

484.  Amia  savayenaU  (<iiinther).    Siivaii,  Samoa:  Tonga;  Yap;  Tahiti:  Fiji;  Fat^;  Shortland  I. 

and  lUiialcn  (Seale);  l-last  Inilies. 

Apngim  niniyni<(<  ttUnthor,  I'rtM-.  Z<M>I.  MiH!.  1H71.  Cu6..SavaU  I  Samoa  I.    (iilntbcr.  KtM-he  dvr  SUclnet;,  21,  Inf.  19, 

tV.  B,  .-(amou.  ToHKH.  Yiip,  Tnltitl,  rcU-lH-o.   .S'ltlo.  I>ii>h<i|i  Mii«.  I'JUl,  KI'.Ikii  iluntn,  ~C.  Otmm 
AiKKjim  tmiutanm'if  ^U'iiKtnrliiKT;  not  of  Hk-ftciT.  wlio  tia>  wmiiKljr  lilcntinol  laratirnru  witli  IxmdatuntU. 
AjMK/im  /iiiM-u«  (iiliitticr.  Fim-Iic  'Ivr  .SO't>K-c.  'Ji.  Fiji. 
AprnioH  nubf/iw UamiHii.  Rull.  Miw. rump. Zih>I.,  IWt,  Suva  iFiji). 

This  species  is  very  common  alsmt  the  Sanioan  Islan<ls.  Wi«  have  aUnit  lfN>  sp«fimens  from  .\pia 
and  I'ago  Tago.    Ordinarily  the  c-olur  niiirkinir*  arc  very  ilislinci.    Then!  is  an  obliijne  black  streak 
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Iiuckwani  am!  ilowtiMan!  fnttn  i-yi-;  hIkhiI  i-'ncUt  vi-rlUul  I'llvt-ry  ."triiH*  on  the  side  ln'twwn  pwtnnil 
uiiil  n';;ii>ii  alH>vt<  tiiiilillc  of  aiml;  a  1llm'ki^'ll  fu<l<llL-  oii  ruudal  |N-<liinrlr,  ami  a  htack  aixl  white  Hlripc 
on  rai-li  wIkc  "f  »iiui1mI.  In  twine  Hfieciinens,  however,  any  or  all  of  ihir^-  mark^  Tiuiy  In?  redueiNl 
to  men-  tout*.  The  silvery  emw-tstreak?,  the  ino««t  characleriHtic  of  thf>e  traitf,  were  wanting  in 
(iiintlier'n  tyiiw,  Apiwreiilly  the  HjKriiiien  called  by  (iunther  .-l/ifM^M  /h^tim  wan  tme  in  which  all 
the  inarkn  were  nhliteruttil.  It  eerUiiii  tliat  (his  Ih  not  the/uxriuof  Ijimy  an<)  (iaiiuanl,  which  haf 
the  caixlal  roiiiirleil  an<l  l>lotchc<l  with  hiack.  Bleeki-r  i;'  certainly  wron^  in  regunlint;  xitrof/nuiiii  the 
raiDu  a.«  Amtii  Uintlaneimiii.  tiarinaii's  Afxtijott  HtMliix  ia  a|>|>arciitly  the  young  of  this  )>[)eciet<  with 
the  niarkinp<  fa>le<l,  althitugh  mon*  <li»ftinct  than  in  (iuntherV  type. 

Color  in  life  of  a  Hjtecinien  from  I'ajro  l*a>r",.ihHky  olive,  with  wven  narrow  ihill  silvery  crw*- 
Htreflks.  each  <lark-e<l^etl  on  eiich  siile;  other  fainter  ^t^■uk^>  curved  iK'liind;  a  diinky  !<addle  on  cantlal 
IH'ihnicle,  another  under  !«>ft  donoil;  tlnx  dull  nt\,  tint  dorral  anteriorly  hlack;  a  dark  Htreak  alon); 
♦•aeh  catidal  lulie;  a  dunky  stn-ak  lM-hin«l  eye. 

A  s|Ki-inien  from  A|«i«  in  life  wa.**  hrownish  olive;  cide  with  N?ven  pinkisili-w  hite  erow-ptreoks, 
i-ach  e«l>red  with  hrown;  :in  ol>li<|Ue  hnnvnifh  olive  Iwr  Udow  eye;  a  jet  hlwk  caddie  <»n  liavk  of  tail; 
lirst  doni^d  lilackinh;  other  tins  light  lirowntNli  nnl;  a  hlack  r<treak  e<lged  with  oraii|^'  down  each  lolte 
of  the  caudal:  tipH  of  H<ift  dorcal  and  anal  \i^\it  oranKt--n-<l. 


The  life  ro|orn4if  a  ycninjt  exainph'  from  Apia  were  dull  olive,  faintly  harred  with  ]>n\or,  a  larm> 
Itlack  Hp>>t  U-fore  hiLM'  of  eauilal:  no  «>ther  niarkinp*:  (ir><t  dorsal  hlwk;  other  lltl^•  pale  ;;ruyi!>h. 
('alU-<l  /«  hy  the  .Sauioatj.-<. 

.XnolhersiK'cihicn  fmni  I'av'o  I'ajrriin  life  was  dull  olive,  slightly  reddii^h,  with  snuieHilvery  on  sides, 
arrnnuiNl  in  cro^-^lmnd."  alonj^  nuiH'Ics;  a  dark  ^t^eak  like  a  (H-ncil  mark  acrons  opercle,  another  down- 
waril  and  liackwanl  from  eye:  a  faint  diffiiMf  dark  hloti'li  alHive  lateral  line  fn>iM  ItaM-  of  cuudul,  then 
joine<l  KiddlcwiM' over  liack;  lin't  d<>r»^l  dunky;  other  lin»>  purplitth  olive,  the  f>pine  of  MH-ond  dorMil 
diiMky.    Caudal  lunate;  don^l  vii:  ]ireriperele  M-rrate. 

485.  Amia  koilomatodon  illh-ekeri,    .Simoa;  Shorlland  I.;  Silomoii  Ih.  (Seale);  Ea»>t  Indies. 

iIeH<l  2.(iO  in  length;  depth  e<|iiai  to  head;  eye  XIO  in  h«iid;  4lor><al  vi-i,  10;  anal  ii,  .S;  niralec  2- 
intentrhilal  I..V)  in  eye;  fuout  1. I'd  in  eye. 

lioily  ohlon*^,  coinprer'Mil,  !'li);htly  elevated;  caudal  |M-duncle  rather  thick  and  t-lnm^r.  itti  depth 
l..*)M  in  len»!th,  which  ii^  i-<|ual  to  ili-tance  from  anterior  niaortn  of  eye  to  (Ktsterior  niar^rin  of  operde; 
inouth  lars.'<';  maxillary  e<jual  to  iKt-t-ocnlar  ]Mirlion  of  heail;  its  distal  end  under  jHjslerior  maryin  of 
pupil,  the  w  idth  of  distal  enil  slightly  i;n-ater  than  pupil:  ^illiforni  teeth  on  jaws,  vomer,  and  |Htla1iue; 


■r. 


Flo.      —  Ami*!  mtntw  fifif  i 'tiililliiTi, 
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the  two  liiiilk'  of  preopen-K'  distinctly  ilentic-iilate;  the  louer  potitcrior  limh  of  pn>orhital  denticulate; 
i;illnikers  nither  sharp  pointetl,  the  lnnj!«'f't  ncairit'ly  eijual  t'>  pupil,  17«>n  lowt-r  liiiih;  wt-oiul  domal 
cpine  iiiui-h  the  ntninp'st,  il."  U>n)i(h  2  in  lu-ad;  lut>ii'  of  hi. ft  dunial  H  in  hwid,  ibi  lonjR's-t  ray  l.8(.>  in 
hfuil;  uiial  n>uii<l«'d,  itf  I  mix'  2  in  it."  li-n^ftli,  the  wi-<»n<l  spim-  2.2.'»  in  heml,  Us  loiij^est  my  1.75  in  liead; 
IMHMoral  l.4.>  in  hca<l,  its  *li»ital  <-nd  Ih-Ium  iniddlt-  af  t^til  iloryjil;  ventral^  rtuc-hing  [ms-v  ui  anal,  llii-ir 
origin  directly  lielow  orijiin  of  )«otonil;  caudal  hilobtnl,  l.W  in  head. 

Coliir  in  Hpiritfi,  light  hrowninh;  n  hltu'k  hnlfduind  ul  nriKin  of  Hpinoui>  dorsal  extendinj;  to  beneath 
anterior  thini  of  pe«'toral;  a  wei'ond  black  Iwnd  at  origin  of  soft  dorwil,  extendinj:  down  to  luleral  line; 
H  third  1>lii4'k  l>aiid  at  {H^lerior  axil  of  Mift  tlnrHul,  Ioii^t  than  KHcotid  ImuiI,  extendin);  to  Itelow  lateral 
line,  in  y<mn^  exantpU-H  cxtcntlinij;  to  middh-  of  anal  ban-;  a  thinl  very  indiHlim-t  aiark  luanil  over 
middle  of  caudal  |K-<Iuncle  (in  an  old  example  this  is  broken  up  into  thn-e  or  four  round  H]>ot»i) ;  a 
distinct  round  cixit  oit  lutend  line  just  anterior  to  base  of  i-uudal;  a  round  black  s|iot  on  o]H'rcU-;  a  dis- 
tinct black  line  from  eye  to  angle  of  preojiercle;  anterior  dormil  spine  black,  up|>er  and  lower  margin 
uf  caudal  dunky;  lip  of  ventral  an<l  anal  with  ihisky  waijih;  iK-ctoral  vellow. 


Flo.  .11.— .tiNHi  kuiltiHutlodoH  (Blocker). 


Color  in  life  of  n  very  large  Hpecinien  frotn  Pago  Pago,  dark  reddish  olive  brown;  a  faint  darker 
bar  iiixler  lirHt  <lorsal,  one  under  seiiind  domd;  a  f  mall  round  blackish  sjxit  at  biise  of  caudal,  and  one 
on  ii|M'rcl(t  b(>fon*  it^cdirc;  iris  golden.  Fins  all  duRky  Itrownivh  red,  the  tirst  doryuil  darker;  dorsal 
nithcr  <lurk;  dark  dots  confluent  along  Imtteof  M>ft  donud.    Caudal  lunate;  ilorMtl  vi. 

Another  large  s|»vimen  from  I'ago  I'ag<j  wai*  dark  olive  brown  in  life,  much  motihNi,  with  thn-e 
vague  dark  croRx-lmwIs;  a  large  black  sikjI  onoperrleand  another nl  Uise  of  niudal;  lins  motiltil  brown. 

We  have  eight  siiei-inienn  from  .\pia  and  I'ago  Ta^ro.  of  u  large  ami  robust  s|K-cics  ui  .imiit, 
widenlly  allietl  to  Ainin  LuiluiiuiliMiini.  It  luL<a  disiinci  candid  s]Hit,  which  is  said  to  lio  wanting  in  the 
latter,  but  as  no  other  difference*"  ap|>ear,  we  refer  our  specimens  pro\  i.-ionally  |o  Awiil  koiUminli>diiti. 
The  s|i<-cimen  descrilHii  is  no.  olTUH,  l'.  S.  National  Mtiseuin,        inches  long. 

486.  Amia  ni^ipinnis  (Cuvier  A  Valencienneu).    nonhtini  1.;  Ijwt  Indies. 

487.  Amia  maculifera  (tiarretl).  Hawaii. 

488.  Amia  novte-^ineee  (  Valenciennes).    Papua;  East  Iiullcfl. 

480.  Amia  aroubiensis  (llombron  &.  Ja4'i|ninot).    .'^atnua;  Tahiti;  Tubtiai;  Shortland  1,;  Nukahiva 
(.S.>ale). 

AimjiiK  nniulmnnif  lltiiiilirtxi     .taii'i|iiiii<il,  Voy.  ati  folc  SiKl,  i'oiw,,  .11,  |>l,  I,  fiK.  1.  Aroub  in  IMalaysia, 
AliiHjim  fiurtiUus  iH\n\\wt,  t'i^tw  ii<-r  KiIiIm-c.  lit.  liif.  'JO.  Hk.  a. 

This  s|)ecicy  very  cIom'Iv  resembles  .Ihiki  itotvmfiiitrintii,  but  the  colors  ar<- dei'|"cr.  ati<)  the  black 
liands,  broader  and  L'oiitini]ou.s,  do  not  extend  on  the  caudal  liii.    There  is  no  black  t^jNit  on  lia)>e  of 
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po'tuntl.  It  if  n-rtHinly  a  disliiict  ••jH-i  ic:^,  ami  it  in  fairly  rt>preniltad  by  Dr.  OflnUMr"!  flgOIVA,  M 
well  aM  ap)iarently  in  the  iMM>r  |>latf  uf  H<>ni)in>n  hd<1  JacquinoL 

About  10  Bpeciinena  fn>ni  A|>ia  and  Pa^  l^o.  Color  In  life  of  a  specimen  from  Apia,  reddiih 
gray,  with  five  striixK  of  vorjr  <leep  red-blacli,  the  inlenpocM  giajr;  iris  gray  witli  yellowish  tinga;  fina 
all  imlered;  an  obliqoe  atraak  <»  each  doiwl  and  on  anal;  nooa  on  oaaidal,  tho  biadiaoieonveiging 
onthefln. 


fM.  th.—Amla  awmMwMfc  (Raailmia  A  Jaoqnlaot). 


490.  Amin  novonflMeiato  (Cnviw  A  Valendmnes).  Hamoa;  Ooam:  Tahiti;  Kingmlll  I.;  Iktf 

i  St'ulf  I ;  KaMt  Indies. 

Api'i/""  n'fi  r  ""/•i<-riii/«j  riivliT  A  \  uli  iicn  iiiu     HI«I.  N«I.  I'oiw...  ii,  1.>1.  Timor  and  Guam. 

JkpoH""  «  "in-iv       liiiinciir'l.  \  'iy.  rniiiio,  ;Ut.  Guam,    fliimlii-r,  Fl"!  !»•  ili  r  Miil-i  •  ,  IM.  tnf.  1m,  iIj:.  «, 

Srwicly.  Sutiusiii.  nii'l  Kiiijr*"!  II  i"liiii<l«.  rl"'  ;  iint  lit-  i.  llli-i-k>T.  .Mli><.  tub  xiAlil.liK  <.  Iii'li"-*.  ft  riiH, 
Bull.  C.  S.  Niil.  Mil*..  VII.  ino,  l^TT.  Saiticw.   .>H-iilf,  Hlnlmp  Mlui.  1901,  Tii,  <iuiiiii;  imt  of  M'liltf. 

Head  2.50  in  length;  deptli  2.85;  «ye  3.20  In  h«««l;  snout  4  in  head:  dorsal  vii-i,  9;  anal  ii,  8; 
flcal«s  2-28-6;  interorbital  2  in  nrhil. 

Body  oblong,  com pn-i^i'i I;  vaixlal  |K-<liin('le  ftmriK.  iis  i|i-|>th  l..'>Oiri  Iih  Icii^Ii,  uliicli  in  l.,'t.5  in 
head;  mouth  bu^^e,  jaws  erjual,  maxillary  2  in  head,  itn  distal  end  under  prnterior  tbinl  of  eye;  iMinds 
of  amall  teeth  on  jaws,  vomer,  and  fMlatinea;  gillmkeni  not  wry  sharp,  the  longest  equal  to  width  of 
piipil.  11  nn  low.Tlinili  f  12dc\cl.i[i«  il  i;  ■i|i«Ti-lf  cntin-;  niitfrlitn))  only  nf  pr(>>ip«>rcle<li<nllcnlate:  baas 
t>(  xjiinoUH  diir!<al  1.40  in  tlit-  third  ^|lilt<^  which  ix  the  l<inp't<t  and  !<tr<int;i>t;  Iuuh*  of  >«ift  dorml  2.75  in 
head,  ita  loi^est  ray  et)ual  t<>  di!<tan<-e  fn>in  niidilU*  <>f  cyo  to  pOKtcrior  tip  <>f  i>iN-rclc;  liase  of  anal  *'i|iial 
to  orlMt,  ita  longest  ray  1.75  in  head;  pectoral  1.50  in  head,  its  distal  end  niu  hinv'  to  I«uih>  of  mft  dorsal; 
ventralB  1.40  in  head,  their  insertion  dirertly  helow  base  of  pectoral,  their  tipM  scan-fly  rt>nrhine  base 
of  anal  fin;  caudal  eniar>r!nat(',  I.:i<)iii  head. 

Color  in  .-ipirilM,  yclhiwii'li  wliili-,  futir  hrown  li>ri);ituciinul  liaiid^  alNiiit  a:'  wide  a."  intori-|iacci«, 
the  first  extending  from  middle  of  interorbital,  dividing  in  front  of  dona!  tin  into  two  which  contimie 
alonir  ha.^'oof  doPMil,  uniting  behind  in  aMin^le  line  alon^r  top  of  caudal  iieduncle;  the  2nd  band  extend- 
inK  from  iippor  nuirv'in  of  orbit  to  caurlal,  wh«Tc  it  runs  ohliijuely  out  on  fin  to  join  the  end  of  the 
f  liinl  line,  whii-h  extends  from  tip  of  >;n>iiit  thri  iii);h  eye  to  tip  of  eaiulal  fin;  tht-  fourth  line  exteiidinv; 
from  side  of  snout  along  lower  jiurt  of  orbit,  over  base  of  pectoral  to  rautlal,  where  it  extends 
obltqaely  out  on  the  fin  to  join  the  third  line  at  tip— three  of  the  hands  thus  oonwrgiing  on  the  caodal 
fin,  cai'h  iif  thc-c  liand<  more  or  leo."  di><tinctly  widened  at  afaout  three  intervals  There  tsalsoan 
'  imii^tiiict  <lu!-ky  hue  iroiu  an^de  of  mouth  to  Ikim-  of  ventraU;  a  narrow  white  line  aloii^'  «ido  of  unout; 
two  laojer  dark  bloichi's  are  apjiarent  on  the  third  lunly  Imnd;  Iwe  nnil  axil  of  |>ectonil  dusky;  a 
bhwk  line  witli  a  narrow  light  one  above  it  tlirough  lower  lianc  of  soft  dtiraal;  a  slight  wash  of  dusky 
on  anterior  membrane  of  spinous  dorsal,  iixually  a  narrow  blaek  line  through  lower  part  of  anal, 
ilisappearing  with  age. 
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Ooior  in  life  of  n  •i|*pcitii»>ii  from  A]iia.  ■iliva*'C>iiii',  the  bandn  lilnt-k,  ronvpivinir  "ti  raiulul:  cjmivH 
anteriorljr  before  pectoral  nil  very  wliiti!,  with  bright  luster:  the  HireakH  on  hcud  aliovu  vi-ry  wtiite;  tiiiM 
■II  bridfNd. 


Fra.  Wk—Amta  motmfMtiala  (Cnvler  A  V«l«aelnaM). 


AiiotluT  ^|n-ciiiu-n  Imn  the  i*tri|>en  ilarker  olive,  aliiiM-.t  lil.u  k,  on  wliitcr  uioimkI:  a  I'hick  l>ar  iut<»^ 
axil,  anil  a  black  aput  in  front  of  it;  a  Btrii>e  from  angle  uf  iitouth  to  veiitrala;  linx  ail  (Mile  nsti,  ia 
younger  tmllvidiwla  onmse  ydloir;  no  hktik  nmrlti,  except  doiky  etreelc  at  bme  of  apoond  donel  and 
■mil,  which  riiiiH  obliiiodj  op  and  back;  Uadt  baiid*  conveisent  on  etndal,  the  outer  nuugin  pale; 
flret  ilorml  all  pale. 

A  tliipi  ciM-ciiiien  from  the  sjtine  locality  tins  a  deeper  IkxIv,  the  black  Btripes  more  olive,  none 
helow  level  of  pectonl;  no  black  >iar  acroea  axil;  a  blackiab  spot  ou  lowvr  part  of  opercle;  fins  dull 


Flo.  ^7  — .Ini/ii  nuttm/itnrinlK  iruvltT  A  Viili'H<  ii  iiii<-»  i     A  oilnr  vurinliim. 


re«l;  both  dorrala  and  anal  with  an  oblitiuc  black  cro««-lMUid;  atripex  on  caudal  lew  distinctly  COn* 
randiV'  the  outer  margin  Idack;  ftrat  donal  all  black.  ThcM  uperimrns  differ  rather  markedly  (ron 
the  ordinary  onee  and  may  tepresent  a  distinct  apedea,  but,  tecept  In  color,  we  find  no  tangible 
eharaeterg. 
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TWif  Hi»M'i»v  in  vfry  uliiiixlanl  at  l*a|i<>  I'afto  and  Apia,  aiul  ivi-  have  al><>iit  100  fpwinienH. 

itiflit^,    \Vc  hav«' tint  x-m  tlic  ]ilat«' >•(  Mitllnn  fuM-'ntliif,  |>iil>liHlH->l  liy  Joliii  Wliit*-.    Fmni  tin- 

a  Mint  iif  Cuvit-r  aixl  \'al<-ti«'iriiiifH  tliix  ^iM-i-icf,  likt*  i/utiilr>ifwiiiiii,  lm>  l>i)t  twn  Mack  I'triiief*  nii  farh 

t-iiU;  The  |>re!H-iit  ^iH-i'lt-!*,  Aikkjou  (nrrt'itu*  oi  Hujr't  auilioiv,  hftj*  five  (ur  fotir)  »'tri|>i!»'  <>:i  each  t-'u\<-,  i«o 
of  tln-ni  fonveiyinK  t<»  nu-ot  tlie  inMlille  I'triiie  on  llic  i-atKlal  fin.  Th*»o  Hlriiie»<  are  ri>lati\-fly  narrow, 
and  art'  ii^in  narrowtil  in  Iud  itr  tlirt-e  ithu'f^.  A  lilat'k  ^\»)\  al  Ihe  ha^v  of  the  |x.-c(oral  w  aim  very 
constant. 

Omt'pminir  tin-  tyjM-Mof  Afuxjon  nurnnjarri'iin»,  Or.  Ix'un  Vailliint  writpM: 

ie  vil-cm  il'  t'Kamini-r  l«n  ii'iix  rprrimtnt  <\n'on  i«ut  reifar'ler  i-ommo  tyi*"  iiritnllK"  do  Cuvlcrct  ValenclcDnea;  Oe  mint 
dvux  in<Jjvi<lii«  i>^>liS.  1'  iiii  riiii|«irtO  'li'  Tiin>>r  \mx  IVnjii.  1'  aiitn-  'Iv  <iimni  pnr  i{iii>>  i  l  (iiiimarl. 

I>'  pn-mlor  o»»  iiii  p  tli  •■Triii|ilnlr<'.  Umic  il>-  lii  .  li  ■  nun  <-n  mi-<li'MT<-  <-iiil,  cii  irrmiil  |iitrtl<-  <Itt-<ilon";  l"iU  w  <|ir  iin 
JitHl  tlfrc.  c'lKl  qiir  !<-•  Intiili'M  lnl<-nilf>  «■  volriil  »iir  U  imrtic  liiuiluin-  <!<•  In  r'siiiliili'  i  N<i.  V.lfiv 

I,' cliil  <lii  mi-kikI  •■•I         KatNfulmnl.    |ji  liiiit(<i<Mir       <!<■  in  •  intii.    I.*'*  (Ml*  IIkiii-«  ••■tnlin-a  lal<-r»K-x,  m> 

]irr>lniiKfl)t  vl«i1il<-UH-lit  Mir  la  I'stirlnlt'.  In  <>u|H-riciirf .  i-t  1'  IntL-rlf ur  iiiiiv<-rx<-«nt  n<rtttiut<nt.  1'  \it\v  Vfru  1'  aulrc  •  it  arriiTi' 
lN<i.  kUk 

The  s«>f«in«l  of  tliix*  R|i«n-inioni<  I'vidt-ntly  oorn^riMMiilti  to  the  Amin  ttoitm/ti»fi'il>i  of  tUu  pn-M-nt 
|ia(H'r,  aixl  thf  other,  which  in  prt>|ierly  the  ty|H'  nl'  uuirmfii>»-i<itiif,  h  nlmout  ix'rtuinly  u  iH«'ii|iirv«l 
oxuniple  of  thf  same  hiMM-ii~«,  as  the  hiack  s|>otf  are  »«.'n  on  the  ba«*  of  the  c-«n«)al  liti.  In  Affu/tm 
iinmliiinsi*  of  lloinhron  an<l  .laeijuinot  the  hlaek  !<|iot.>:  do  ntit  eiieniwh  nn  the  c-antlai  tin  at  all. 

491.  Amis  amboinensia  (Khi-ker).    NewCuinen  Olarle^iy);  .^hortland  I.  (in'uliO;  I'^-il  IndipH. 

492.  Amia  sanf^iensis  (BKfker).    Fiji  (tiunther);  New  tiuineti  (Macleayl;  Yap  (Guntlier);  l'j|j<t 

Itidiey. 

493.  Amia  ileurieu  ( l.aiV-|H-de).    New  ('■iiinra  i  Macleay  );  fju't  Indies 

I  iMitrhiuiliu*  jtriirirH  Lnii'iMVIc:  <'nifmfmiNM«  aurriM  Lii<.-^|ii-i1i--,  ,4)x>fr>»i  rinir  .AiWii  Kik|i|iell:  Ai^ifm  r»hfii)inHii> 
ruvicrA  ViilonriviiiH'*.  i 

494.  Amia  teenioptera  (  Bennett ).    New  Oninea  ( Miii'leay  I ;  KaMt  Iuilie>. 

495.  Amia  buruenais  I HIeeker).    Noniiunhy  I.:  New  <  iuin<-fl  (  Maeleay). 

496.  Amia  trimaculata  (Cuvier  &.  Valcnfienno«>).    New  Guineai;  Kast  Indic!>. 


Kh.  ..".—Amia/atea  (t^uo}-  ^  Uaimiir))  I. 
497.  Amia  fuBca  (<}noy     (iuiinard  (.  Sani(»a. 

.l/c.fiv.K /i<><  «*  </inij-     ••iiiinnril.  V4iv.  ("niiili',  Ziml.,  3l.i,  IKJJ,  Cuain. 

Head  is'j  in  length;  depth  3;  eye  2.75  in  h«ul;  Hnout  4.S<);  dorsal  vi-i,  .t;  anal  n,  S;  .ucaleii  '^-'£\-*3; 
interorMtuI  eijiial  to  Hnoul. 

Hixly  oblong.  i-onijtreHseil,  IimuI  and  (hhIv  Male<l;  caiKlal  |H-iltineli-  long^,  Id  in  K-n^tli  of  (lAi,  itf- 
•k'pih  L'.55  in  head;  jaw.M  <  veri:  tnaxillary  l.S*i>  in  head,  its  .liHlal  end  under  |>o9terior  ntaryin  of  pupil; 
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bands  of  vilUromi  teelh  on  Jawe,  vomer,  anil  palatiucw;  fnll-rak«i«  abarp  pointwi,  the  looRevt  less  than 
width  of  pupil,  14  on  lower  liinh;  posterior  margin  of  npeivle  Ciidinir  In  a  npine-tike  point  which 

extendx  ai4  a  t>tnall  Imriy  >tay  acnifs  niKTrK';  tlie  posterior  iinili  of  i>ri-ii[nTi  lc  only  i-- M  rrate'l;  latt'nil 
lin«  evenly  curved  irum  its  origin  to  a  line  with  poertenor  axil  of  <lon)al,  the  alraight  |Mirtion  l.du 
Incnrved.  Rate  of  spiiwMM  doml  1.5(1  ia  ito  bdi^t,  the  aeeond  (upriirfit)  B|une  heSag  the  loniMt 
and  Htron.ri"^i :  (>;i-<' o!  .~. ift  ilorMil  1  !''>  in  its  U'liirtli,  tin-  i^ift  dor<al  c|iiiu'  Vit'inn  ofnial  to  l>a.«c  of  tin, 
2.W)  It)  lu'tui;  LiHt-e  of  anal  <'i|ual  to  (irpth  of  caiulal  |K'iluncle,  it.s  lont'<'*'t  my  l.!»5  in  head;  viMitrals 
wani'ly  reaching boiMS of  anal,  ei|iial  in  length  todistaiHv  from  middle  of  eye  to  posterior  tipof  opercle, 
their  iiuertion  being  slightly  in  advance  ut  jiecloral;  pectoral  1.50  in  liead,  tlie  tip  on  a  line  with 
middle  of  soft  dorml;  raodal  ronnded,  l.SO  in  head. 

Colorin  ("pirit.H  yi'llowish  wliitr.  ltiii  Ul\  roN.-ir  M  \sith  minute  •!  ;i  Kinail  Mark  area  eoveririi: 
IDoat  of  the  eauiial  jH^luncU-,  except  it^  U]i|>fr  uii<i  lower  side«,  ttu.'*  Mack  marking  extending  uut  and 
covering  the  lower  half  of  the  candal  fln;  anteriorly  tlii--<  color  fa<leM  out  under  the  po(<terior  axil  of 
Boft  dor!>al;  there  ia  a  dusky  wash  on  upper  half  of  eye  and  on  doraal  surface  of  head;  cheek  ptmctolate 
with  brown  <lot«  rather  larger  than  tho^eof  hotly,  a  small  br<iwn  i'\tot  on  oiierelc  near  base  of  the  bony 
stay;  sidei*  of  thorax  rather  stronu'ly  >lia'l«'.l  wiih  brown  dot.-^;  I'iti«  yellowish  white;.  The  black  color 
of  the  lower  half  of  the  caudal,  which  tin  in  not  forked,  is  very  distinctive. 

One  apednwii  fram  Apia,  length  1.76  inehes. 

498.  Ania  loateropbora  (Bleaker),  yew  Oaioea  (MadeayJ;  Eaat  Indlea. 

4M.  Aml»  leptoCMttha  (Bleeker).  New  Oiunea  (Maelcay);  Bast  JndiM. 

5O0.  Amia  nematophora  ( RIeeker) .    New  Gninaa  (Ifadaay);  Ekat  Indies. 

001.  Amia  cookii  (Mackay).   New  Uuinea. 

afMpuH  (xMillf  Xad«ay.  Frae.  Ubb.  to.  N.  8.  W..  T,  MH  SM,  Maw  Ovtasa. 

508.  Ami*  hymloeoma  (Bledter).  Poinepet  I.;  Eart  Indiea. 

008.  Amis  mry^ihgiam  (Bnydw).   Hawaii;  Samoa. 

Of  this  small  sjM'cii's  ui>  have  seven  exatiiplen  from  A|>ia  and  Pa^o  Pat'O.  It  i-  cK^ar  ri-<l  in  life, 
often  with  s«-atter»'<l  paler  s]Mit^,  ami  .-onie  dark  sltadiu)i.  (>iir  (<|ieeiinen.H  ajjree  well  with  tiui«e  from 
Uaa'aii. 

A  specimen  from  Pago  Pago  in  life  was  all  deep  vermilion  red.  One  from  Apia  was  all  bright  red, 
a  dvsky  blotch  on  operde,  dusky  sliades  along  base  of  fint  donal  and  on  top  of  head;  no  markin^i. 

0O4.  Ami*  do*7aaa  Jordan  A  Seale,  new  speciea.  Samoa. 

.I;>'ip'in  '!..<.  Gilnthcr.  Fisclie  tier  SfKlwi?.  -JO,  South  Seas;  not  i<f  Hh  <  ki  r 

Head  2.W  in  length;  depth  2.96;  eye  2.85;  dorsal  vi-i,  9;  anal  ii,  M;  scales  2-28-6;  interorbitai 
equal  to  snoat 

Ikxly  ohIoOgV  MUpresss'"!.  irreatest  ilepth  at  oriL'iil  of  <lo|-sal;  l'o<|y  ami  heail  scale.l;  raililal 
petluncle  long,  1.20  in  bead,  its  depth  I'.H.'i;  jaws  al)«>ut  even,  the  nmler  one  M:areely  ati  lung  at)  upper; 
maxillaiy  1.96  in  bead,  its  dbtat  end  under  {Hixterior  margin  «»f  pupil;  Imnds  of  roinnte  vUIIform  teeth 
on  jaws,  vomer  and  palatines;  gillraker^  sharp  pointed,  12  on  lower  limb,  the  longest  less  than  pupil; 
operele  with  three  nmall  spine-like  jirojeetions  on  posterior  margin;  lioth  litnlw  of  i»reopt>R'le  w  ith 
Miiiall  ileiiiiculatiotis;  anterior  jtart  of  lateral  line  w  ith  8trou>{  ohliipio  lairve  under  haw  of  i<oft  dorsal; 
aet:ond  (upright)  spine  of  dorsal  very  strung.  Hat,  and  sabre-Uke,  its  length  equal  to  distance  from 
anterior  margin  of  eye  to  posterior  maigin  of  operele;  shape  of  the  spinous  dorsal  that  of  an  acute 
trianijle,  the  ba'-e  of  whii  h  is  1.7"i  in  it-^  !i'ii:,'th;  base  of  soft  donial  ei|iml  to  orhit;  the  spinf  of  soft 
dorsal  clightly  lon^rer  than  hu-v  oi  lin,  the  lin  rounded,  its  lon(;eiil  ray  eiiiiul  to  dit-tauce  from  niiiiille 
of  eye  to  itosterior  margin  of  o|M  r<  le;  l>a-e  of  anal  l..Tt»  in  length  of  longeot  rav;  ventrals  below  base 
of  pectoral,  tb^  leotgth  1.50  in  bead,  tiieir  tips  reaching  to  base  of  anal;  pectoral  1.40  in  heail,  extend- 
ing to  a  line  with  sixth  anal  ray;  <«ndal  MIobe*],  the  longest  ray  e<iual  to  diiftance  fmm  anterior 
niJi(i.':n  of  .irhit  to  )<o-iftior  eilire  of  opcn  liv 

Oilur  in  life,  light  brick-red,  tins  a  htile  darker;  no  trace  of  markings.  Color  in  spirits,  yellowish 
white,  aome  black  ahading  at  base  of  apinoua  donal;  a  tew  small  dusky  blotcdiea  on  apiper  part  of 
operele;  flaa  without  markingB. 
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ThvM  aiwciiiMiw  bma  Apia.   Th«  type  la  na  61812,  U.  8.  NatkMul  Moaaaia;  1.87  tachtt. 

Dr.  (ifinther  iilvntifirH  hi;*  r<|)t*(-iinenH,  apparently  xiinilar,  witli  AptMjon  fiii/niflmotlU,  iMt Dr.  JUadwr 
appart'iitly  correct  in  n^nling  Uiu  vpecitis  of  the  South  St-ait  ax  Uigtinct.    The  apedM  reacmbka 
.Imi'i  rryUtrmOt  halt  tbm  doi«d  afNoea  an  itraneBi' and  laoger  tban  In  IIm  latter, and  the  ph^^ 
is  diflerent 


f*a.  W.— Xirta  ilwma  JotJ—  A  SmI».  tow  nwntoa  Typ*. 


5O0I  AaiA  lateralis  ( Valenciennes).    Saniou;  Vanicolo. 

Afttmk  laUraiU  VBlrm  iennca,  Nouv.  Ann.  HIM.  Nat..  1,  it,  INU,  Vulcolo. 

Head"  2.40  in  length;  depth  2.76;  eye  in  head;  noat  4;  doiMl  vt-i,  9;  anal  u,  8;  acalei, 
1.6-M-6;  failararbital  acandjr  equal  to  eye. 


rw.  itt^mta  UtraUt  (Valcnelcnaca). 


Body  oblong,  compr:!«K!(i,  and  somewhat  elevated;  mouth  laige;  maxillary 2.1'  iii  luad,  its  dii^tal 
end  under  itoHterior  margin  of  pupil;  tt-eth  in  villifonn  bands  on  jaws;  vomer  and  italatines;  clieek 
scaled;  preo|iercle  with  the  outer  limb  very  slightly  denticulate,  the  teetti  finer  above,  the  inner  limb 

•  iDcludlnc  opercutar  flap  in  all  dtscrtpUoo*  o(  Amba$ik  and  Amta. 
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entire;  gill-rakeni  i^tronx,  Itluiit,  rikI  liiiely  ilcniii  ulatc,  tlit^  loii)j;ivt  two-lhirtlx  an  Itnws  il"  pupil,  17  uti 
U>w«H-  limb;  M.>cond  doraiU  spin*  longest,  2.20  iu  bead;  loogeot  ray  of  soft  doraal,  2  in  head,  iu  base  3; 
caudal  KmaiyinAte,  the  lobra  raanded;  bate  of  anal,  S  in  head,  its  longest  ray,  2.50,  the  opines  anudl; 
ptM-tnral  oMrinl.ML;  t'>  11  liiii' witli  >i\tli  ilin-^al  niy,  l.T-^in  hcaii;  insertion  of  vi'iitniln  Hli>:htly  in  nilvmu-e 
of  base  uf  pectuml,  their  tip  extending;  to  unal  o|tening,  Uieir  lent;th  eijtial  Ui  {xxtoimliir  part  of  head. 

Color  ia  spirits,  dull  yellowish  white  with  a  sUghfe  wash  of  brown;  everywhere  punctulate  with 
indlifUnct  minute  dark  dots  the  siae  of  pin  pricks;  a  narrow  and  distinct  line  of  brown  from  paeteriiir 
nmi^n  of  opercle  to  base  of  caudal,  where  it  terminatefi  in  a  small  round  black  dot  about  half  the  size 
of  pupil;  a  Khort  black  lini?  fmiu  {Kieterior  mar^ii  of  eye  to  near  ]>OBterior  iiiaiyin  of  open-le,  n  dusky 
blotch  above  this  at  upper  end  of  preopercle  and  including  llie  upper  portion  of  orbit  and  eye;  a  more 
or  less  distinct  dusky  line  from  anterior  of  orMt  down  side  of  snout;  dorsal  An  with  ulterior  aptne, 
dusky  Mai'k  at  tip;  otiicr  fins  whito;  nporclf  nilt. 

Twenty-Hix  specimens  from  Apia.    The  H|H-('ii)ieii  ilu^rilitNi  is  3  inches  loni;. 

This  speriss  is  nther  common  in  the  sliiggiiih  waters  iit  tlie  mouths  of  the  Streams  of  Apia.  From 
the  other  epedes  It  may  )>«  known  by  iUi  strong  likeness  to  the.speci«eof  AnUnuu,  among 

whidi  it  ii  often  fbniid.  It  hM  alwayt;  a  mMtll  htack  spot  at  base  of  caudal  and  »  lov  apiaoui  donal, 
the  long  spine  barely  reachloff  base  of  aeoond  dorsd  when  compressed. 

■UniOBOi  Xraflt  A. 

This  genus  has  the  lateral  line  complete,  the  |>alatine  prDvidfd  with  teeth,  and  the  two  lindw  of 
the  preopercle  both  strictly  entire.  In  .V.  ffraffei  the  body  is  short  and  greatly  compressed,  and 
the  donala  high.  Other  species  proviaiooally  referred  to  the  seme  genus  {mUnki,  earinahu,  fflaga,  etc. ) 
have  the  general  torn  of  Amku 


fm.  41.— MlmuirnM  gnrfei  (QOlltiMI). 


606.  MionoruB  grasffei  (Giinther).  Samoa;  Marshall  la. 

Apivon  prtrfri  (iunthcr,  Fiscbe  der  8ild«ee,  71.  Inf.  -iO,  flg.  s,  1873,  BeMen  I.  (Marmhafl  X%.\.  Htfcftii.  Rnll.  IT.  fl. 

N..1   Mil-  .  VII.  101.  18TT.  Snmim. 

Uf  this  pretty  species  we  have  two  apecimens  from  Apia,  and  ten  from  Pago  I'ago.  The  greatly 
compressed  body  sod  eloiigMe  whip-like  spine  are  ehaneterialie. 
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Color  ill  lif«>  of  a  H]H>(-iiiii>ii  front  Apia,  trun!<lucent,  with  onUige  riiadeo  on  hend;  tint!  plain  {liiiK, 
the  •pinoiM  donal  dark-edged;  no  8tri|tcs  or  epotB;  very  deep  and  much  ootupresoei};  wcond  donwl 
apine  fllamentouB,  iradiinjr  past  middle  of  soft  doml. 

A  siH'ciiin'ii  fnuii  IVijM  l':ii:o  in  life  li^rht  [linkisli  ulivi-;  iio  -[p-'t  rir  bar  nf  tdack;  two  i;o|i|<-q 
broiixt*  «T"itis-.stn!iks  ln'liiinl  licail;  tsvi.  on  u[x'ri  li-  aiiJ  twn  or  tlint'  similar  stri-akH  ruiliutin^  fmiii  i-ve; 
a  ntn'uk  of  dark  ]H)iiit(f  aloii};  iiii<l<ll4' tine  i<f  liack:  lir^i  llo^^al  <liiskv,  th<>  long  whii>-like  produced 
spine  black;  other  fina  plain  pink,  the  caudal  taiutly  dark-edt{ed.   Caudal  well  forked;  preoperde 

Tbeotber  siwi  iim  n  I'r.nn  Ajiia.  witii  ImkIv  vt-ry  dwp,  wiui  translin'fnt  oliw,  jiaU-r  below,  i^ilvery 
ou  aide;  a  dark  t-treak  along  Ui^e  oi  iloi^al;  four  vertical  ban  of  bright  golden  bronze  behind  eye  on 
operrle  and  Iront  of  body,  tbeae  not  mueh  above  or  ImIow  level  of  lai^e  eye;  upper  tm  pale  Ofmnge; 
)    <  I  \<u\e  red;  pectoral  colorlcaa.    SfalcH  very  lar^;  dorsal  filamentotis;  anal  If,  l(k 

507.  Kioiuinia  waikiki  (Jordan  &  Evennann).  Hawaii. 

TOA  7ordftB  ft  BTcfHaaa.  /b. 

iba  Jordan  &  Evermann,  Bull.  U.  S.  Fish  Oomin.,  ssiii,  190S  (July  29,  1906),  210  (type 
IMaia  brackygramma). 

This  genua  is  cbanetafbed  by  the  entire  preoperele,  incomplele  latent  line  and  by  the  presence 
of  teeth  on  the  palatines.  The  apecieaaie  all  very  smalt  In'sise,  and  they  live  in  crevices  of  iwralrseb. 

Afudifiu     iptan  of  'Aa. 

«.  Operola  wlttaoal  black  apol. 

Iw  Biid)raBdte>pWa,yais  >«eftM(irMMM 

M.  BadTBMnbiBfltiM:  AHOMtkd. 

«.  BotdvenrtMie:  baofc  with  bcowl  dMtaw darii  cm mimAt%  ..^ 

<r.  Head  modcnta;  no  broad  MaekMi  cw  IwuiJa  

BOe.  Vm  teacliTgmaiA  (Jenkins).  Hawaii 


ne.42.— Aaji»JertonA8e*le,  newapeclet.  Type. 


609.  Tea  fo  Jordan  A  J^eale,  new  npecii-f .  ^^noKMU 

Head  2.20  in  length;  depth  2.50;  eye  3.75  in  head;  snout  4.75  in  head;  dorsal  vii-t,  U;  anal  ii,  8; 
scfllen  1-31-6;  lateral  line  diKondnnsd  at  the  ninth  srale  from  head;  interobital  equal  to  snout 

II.hIv  dhlxiiL',  l  otiipressed,  rathordwi.;  IkhIv.  i-htn-ks  ami  o|«Ti  Uff  .si-ilnl;  i-aii<lal  polunoK-  ratlit-r 
short  nixl  strung,  it^  ilepth  1.50  in  its  lenKth,  which  Ih  1.70  in  lu-a<l;  mouth  larj/e,  the  jaws  ii|nal;  pre- 
maxillary  equal  to  [XMtoeular  part  of  head;  lian<U  of  minute  teeth  in  jaw!<.  vomer  and  palutine.  >i|»  rrle 
entire;  prcr>[)orrle  with  liotb  limbe  very  minutely  <leitticulate,  the  dentictilations  being  hiddvn  under 
thescidea;  gillrakera  not  very  sharp,  ratlwr  strong,  Vl  on  lower  limb,  the  longest  less  than  length  of 
pupil;  bass  of  spinous  dorsal  slightly  gmter  than  ito  height,  which  is  2  in  head;  base  of  soft  dorsal 
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H  in  head,  its  height  l.fMI  in  hernl;  Hnal  \>»!^  alxmt  i.t\\m\  to  eyo,  itw  longest  ray  3  it)  head;  pectorals 
1.75  in  lit^ad.exli-iKiing  lo  IkjIhw  n>i«l<lh«of  khH  tlorNal;  ventral  inoerttHl  directly  l>eIow  b«j?e  of  pectoral, 
itfl  length  l-'-'>  i>>  liead;  caudal  rouiidfHl,  1.50  in  head. 

Color  in  apirib<,  yollowii'ti  whiti-,  the  acalca  ehadi^l  morv.  or  letw  with  light  hnmn;  livediffuw, 
irrt-gnlar  vertical  crot»-bandi»  rif  diiA<ky,  the  first  in  front  of  dorsal,  the  second  from  ini<ldlt>  of  KpintniH 
dor«l,  the  thinl  from  Iwsie  of  ■•'oft  donsd,  the  two  |K>Hterior  ones  encircling  caudal  peduncle;  there  iw 
alsM)  a  more  or  lew  distinct  dusky  an-a  on  niK-hal  ntfion;  diwky  croBs-shades  under  chin;  the  lins, 
except  i>ectontlH,  all  more  or  leHH  indiMtinrtly  hlotchetl  with  tliinky,  the  tipinouH  ilonial  l>eing  black  at 
lip  with  a  lighter  area  in  middle  and  dusky  at  ha!«;  anal  ahowti  indicatinim  of  three  or  four  darker 
crotiH-shailes^;  ventral  duwky;  a  dark  cjiot  oti  op«'rcle,  just  posterior  to  eye;  up|»er  |Mirtion  uf  orhital 
and  snout  shade^l  with  duj<ky. 

Of  this  s|>e«'i««,  well  distiiiguishe<l  hy  its  large  hea<l,  blackish  cross-lmnds,  and  by  the  alwence  of 
opercular  hii>ot.  we  have  one  a{M'cituen  from  Apia,  the  tyjie,  no.  UlT'.Vi,  V.  S.  National  Museum,  1.50 
inches  long.  We  have  also  2  specimens  from  the  Philippines.  AV»  is  the  Saiuoan  name  of  all  s|>ecie8 
of  ,li;o»i  and  relateil  genera, 

510.  Foa  vaiulae  Jonlan  A  S«>ale,  new  species.  Samoa. 

Head  2..'i<)iti  length;  depth  !{;  eye  '.i  in  head;  snout  eijiial  to  inten>rbilal;  ilorsal  vii-i,  '.>;  anal  ir,  7; 
si3iles  lateral  litie  continued  only  to  tenth  scale  from  head. 


IVhIv  oblong,  coinpreRxed;  ImmIv,  cheeks,  and  ofiereles  scaled:  caudal  |Niluncle  rather  strong,  ils 
depth  1.75  in  its  length,  which  is  l.-')<)  in  head;  motitli  lurg«-:  ja^s  e<|iia1;  maxillary  I.S5  in  head,  ils 
distal  end  under  |n»i»tcrior  thin!  of  eye;  Itands  of  minute  teeth  on  jaws,  vomer,  and  jwlatities;  oper«.'le 
entire;  preojiercle  with  very  minute  ilcnticulntioiis  on  ejich  limb;  gillnikers  nitlii-r  strong  at  Ikisc. 
shar|»-|H]inte4l,  the  longest  alstul  two-thinls  wiiith  of  pupil,  7  deveio]>eil  on  lower  limb;  spinous  dorsal 
rounded,  its  liuse  eipial  to  its  height;  biise  of  4M>ft  dorsal  '.i  in  hcail,  rounded,  its  longest  ray  2.20;  base 
of  anal  3.50,  its  longest  ray  2. IS;  |>tvtoral  1.75,  reaching  antcrinr  Imuw  of  soft  rlorsal;  ventral  1..S0, 
its  tip  not  reaching  liase  of  anal,  their  insertion  below  l>a.«e  of  jiectoral;  <-aurial  wpiare.  its  length 
l.l>5  in  head. 

(.Vilor  in  spirib^,  yellowish  white,  each  scale  shadtnl  by  iiumeroiis  tine  bntwn  dots  like  jiin  pricks, 
ilarker  on  nuchal  nvioii,  with  a  small  but  distinct  black  8|N>t  alsive  opcrcle  at  origin  i  if  lateral  line; 
Some  dark  shailings  on  o|>ercle  anil  cheek  liehiii'l  and  below  eye;  pectural  yellow,  all  the  other  tins 
«>hade<l  more  or  less  with  small  brown  d>>ts,  darkest  on  spinous  tlorsal,  which  also  has  black  blutcbes 
iK'lween  third  and  fifth  spines  at  lip  of  (in  and  at  the  Utse;  on  cainlal  tin  the  dots  form  three  irn-gular 
ttands.   This  si>ecics  is  mottled  staiiewhat  as  in  Aiinijonichlhyn  iiKiniioralim,  but  is  without  oi»erculars|iot. 

One  s]H-«'inieii,  ty|H-,  iio.  5I7.'U,  U.  S.  National  Museum,  fium  Apia,  length  1.20  inches.  Natne«l 
for  the  lisherman  Vaiula,  of  .\pia. 


Fui.  <3. — f«i  iiKN/.r  Jordan  it  Scale.  n»'wr  «|k-h'U-<i.  T.rpo. 
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APOOOinCBTHTS  BlMhir.  F». 


Foulrrin  .Ionian  A  Kv»>rnijinn.  Hull.  1".  S.  Fioh  Cmim.,  xxir,  1902  (Apr.  11,  1?KB).  im(oMHtW). 

Thin  genua  ut  baaed  uti  a  Miwcitw,  Apojfwn  aurituM  Cuvier  d  Valencieanee,  wliich  we  have  not  aeoi. 
It  ia,  however,  vety  ehiaely  related  to  three  Samoan  apeciea,  with  whidi  it  it  doubtlm  eongeiierie. 

Th«««>  HiKM'it"--  iliffi-r  frtiiii  ttu>  irrnnii  cjilli-.I  /■"ki  in  Imviiiir  ii<>  t<fth  on  (In-  ]>;i1atinea.  In  al!  "f  thciu  tluTe 
ill  a  lurgv  black  ucvIIum  ua  the  open-le,  and  ttit-  lateral  lint',  although  iiitemiptedi  aboMH  rudiiuentar}'' 

porea  on  the  caudal  pedande. 

a.  Operrle  with  a  laiga  ooelbled  blaek  apot 

6.  Body  motaed  wlUi  daaky:  Biu  all  clowly  dnqnmd;  hnrer  aMc  ut  haad  tdwqoand  aarft^a* 

M.  Bodrditp  led  in  Ufa^  with  many  pale «RM»-lNHidr.  Haalklntljraolilads  «iandalliladdihattlp....,.....aMrMa»«hw 
bbb.  Body  brawn;  a  dMInct  blaek  apot  at  taM  ot  aiany  aoalas  fccaitav  lian;  Una  plain  tutigma 

611.  ApogQBkflltliya  ▼ariegratu*  (Valenciennes).   Bhimmi;  Uhiti;  Yap;  lie  de  Fkanoe. 

tApogtm  aunlv*  Cuvlcr  A  Valenciennen,  Hiat.  Nat.  PoImu.  tii.  4tt,  mi.  It*  d«  France;  oolor  ptala,  dna  plain,  an 

opercular  spot. 

Apogm  mritffniHt  ViiU'nck-nne^  Ann.Sci.  Nai..  i.  ins,  tA.  ll«  de  Pranee;  body  and  flaaaMMUed:  aaopcfealatipat. 
Afngim  aHriluM.  liiinthrr.  FlKhe drr  BfKiwt'.  23.  Tahiti.  Yap.  Day,  PldMael India.  Itnali,  Bull.  I'.  8.  Hat.  Kua,, 

VII,  1S77.  100.  iAiimrNi,   SauTaav.  Fi>li.  MmlnKitwar.  141,  not  plate. 

Thin  tijuM-ieH  is  common  on  the  rc^'fi'  alxtut  SaiiKa.  We  have  ten  exampK*  from  Apia  ami  twenty 
from  I'ajro  I'auD.  It  In  Wfll  fijnirwl  liy  Day  an  Afxujon  (iHritnn,  hut  the  original  uurilut  is  *iaid  to  havt? 
the  dm  plain.  There  is  a  blade  opercahu'  apot,  and  the  body  and  fins  are  everywhere  closely  mottled 
with  light  and  biaekiah.  The  vertical  fina  eepedally  are  finely  marlted,  the  fiattem  wigiMttag  thtt  of 
the  finaofaoriii'  ^">MrH. 

This  8pt'<'iw  niiiy  lie  the  original  .l/»«;/<iri  nuriluf,  hut  it  can  not  tie  iiiciitiliiii  an  that  uithoiit 
(■oinimriHon  with  the  original  type.  A/xfjoii  ]»inrtulnhuot  RQppell  and  .1.  juttytinimn  of  Itleeker  may 
be  the  true  auriiwi.  At  any  rale,  the  ti)pin5H  divei^e  widely  (rom  our  fioh.  The  deacriptitm  of  .1. 
nvritui  of  !^nva;.'e  aiipnuu  hoi  it.  hut  hii<  fiKure  looks  much  like  Fha  hradi»/iframma. 

Life  <  c.lnrs  .if  a  s|"-i  inii  ii  fioni  Apia,  lioily  <  r\ wlu  rf  iniii  h  mottled,  Markisli,  and  >.'ni>  :  all  (In- 
tine  save  the  ventral;'  elalxiralely  8|H)ttetl  an'l  li«rre«l;  jaws  Imrreil  and  mottled;  a  black  oi-elluH  on  the 
operde. 

Another  M|)ecimen  from  .Xpia  was  dirty  ntive-brown;  opercle  with  a  black  pnh-ed|KetI  oceUus,  very 
fangaand  conapicuoua;  fins  all  much  like  the  l>ody,  brown  and  mottled;  caudal  rounded. 


618.  Apogtmicihthja  manumtuB  (Aiieyne  A  Madeay).         aiiumi  (red).  Samoa:  North 


ApogmMlhif  marmimtut  Alleyne  A  Mapleajr,  Proc.  Una.  8oe.  N.  8.  W.,  1876,  SflH,  pi.  v,  fla.  s.  Cape  Oreavilte 

'  North  Auitralia  I. 

Of  lllic  ^|i4'<'i»'f4,  di>'liii};iiir'liiil  by  ilH  clear  red  color,  black  o|M'rcidar  ^imiI,  and  the  ImmIv  covered 
with  pale  crrwshande,  wu  have  three  >|»ei'iiiieiii'  frrnn  I'ago  Ph^>,  and  ten  from  .\pia.  It  ii>  well  eepa* 
rated  from  Apoganiehthy  rariegatuB.   The  little  figure  given  by  Alleyne  and  Marleay  ia  characteriitic. 


fM.44.— . 


(Alleyne  AHadaay). 


Auitralia. 
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l  ife  colore  of  one  ujiecimen  irom  Pajjo  Pa^^k,  li);ht  cleAr  brownish  ml,  tho  KToumi-color  fonniiig 
alwut  iiiiu"  tlih'tiiK-t  rnwlmn'  on  the  IhmIv,  atntul  twice  m  broa<l  tw  the  jiali- olive  int«TS|i«cii»;  head 
inoltle<l;  a  larp-  lilack  H|M)t  on  o|M'rcU',  wat<lie<l  w  itli  K'>l<leri  anrl  HurrminiUHl  liy  a  ^'iilil<-n  rin^',  Ihi:*  H{Kjt 
Iwo-thinlH  (liaiju'ter  of  eye  ainl  c(iv(>rin^  iiioHt  of  the  lione;  linn  all  very  l>rii{ht  cHnliiutl  reil,  the  <-aiulal 
with  nn  irregular  black  xhade  at  tip.    Caiiilul  rotiiu)e<l.    Ix'ti^tli  2\  iiiehe?'. 

613.  Apo^nicht^hys  isostigma  Jordan  &  Scale,  new  M|>ecic8.  Samoa. 

Head  2.55  in  length;  depth  3;  eye  4  in  head:  snout  e<|ual  to  eye;  dorsal  vii-i,  9;  anal  ii,  8;  scales 
2-2"2-<?,  the  lateral  line  iiiternipte<l;  interorbital  Itvs  Ihiiii  snout,  1.75  in  orbit. 

B<«ly  olilong,  oc)nii>nwed.  Healed,  tlie  Hcales  covering  ciieekH  and  oiiercles;  depth  of  luiulal  jiednn- 
cle  1.30  ill  its  length;  mouth  largi-,  the  lower  jaw  xlightly  the  shorter;  maxillary  2  in  head,  itn  diHtid  end 
under  [Mieterior  margin  of  orbit,  the  diflal  width  W-'itm  greater  than  pupil;  teeth  in  villifurtn  l>and!< 
on  jawH  awl  vomer,  no  teeth  on  paliitine;';  o|iercle  entire;  preoiien-le  ap|iarently  entire,  but  w  Itli  a  few 
flight  serrations  at  angle  hidden  under  the  skin;  gillrakerf  (ihort,  the  longest  2  in  papil,  blunt,  ending 
in  a  prickly  knob,  7  <level<)|ie<l  on  lower  limb;  of  Hpinonx  <lor!wl  e<iUHl  to  iti<  height,  which  i.s  2. 10 
in  length  of  head;  Iimm>  of  mft  dorxal  1.50  in  itt*  long<-st  ray,  which  in  2  in  IkuuI;  ventral.<4  do  not  reach 
to  the  anal,  their  length  1.75  in  hea<i,  their  insertion  directly  U-low  liase  of  }H'ctcind;  pec-toral  1.50  in 
head,  teniiinating  at  the  tieventh  round  black  a|>at  on  Hide;  caudal  rounded,  1.4U  iu  head. 


Color  in  Hpiritu,  light  brown,  with  about  five  rows  of  distinct  round  dots  forming  the  center  of 
m-ajc!"  alou;;  the  nidcf,  two  of  tlu-se  line-'  with  their  origin  at  axil  of  |ie«-torul  and  extenilinK  to  can<lal, 
one  with  itM  origin  at  poHlerinr  tip  of  ii|MTcle  an<l  «-xt«-lidini!  to  caudal,  the  <ither  two  usually  e.\ tending 
from  near  niiddU-  tif  lisli  to  cuiiilal  ( very  old  uxanipleH  hhow  a  few  other  .•M?ntteri'<l  flots  over  the  bmly ) ; 
a  lario',  hla4-k,  wbitc-e<li;e<l  H|>ot  on  o|HTcle,  a  more  or  leK.«  di.«tit)ct  tht-iky  area  extending  fntm  eye  back 
to  ihij'  P|i<it;  a  narrow  black  line  from  lower  jiart  of  orbit  acr-isf  cheek;  top  of  licjul  and  »<nfint  dui^ky, 
a  niirniw  dark  line  across  open-le  jmt  alM>vc  the  black  xpot;  all  the  lini'  except  jH-ctomlH  have  a  whmIi 
o|  dn>ky,  the  caudal  U-iiig  almost  black;  |H'cti>ral  yellnwinh  white. 

Life  coion<  of  one!<|w>cinien  plain  dark  brown, each  K'ale  with  a  flnrker  npot,  the>>e  fornung  <lark  !>trenkH 
al<»n(!  fcidefi.  but  nn  iiiarblingH:  large  o|ien-nlar  oi-»'lhiH  with  a  goldi-n  eiljp-;  lin?'  dark  brown,  nnMi>otte<l. 

Thi.*"  }'|H*cieH  has  tlu'  large  f)(ierrular  <K'»'lhiH  fmiiid  in  .\]Mnjim  'iilitii;i*  iiiiriln*,  jMihi^tiijuni,  iitrinjaliiti 
and  mtirmoriihm.  The  body  is,  however,  marked  with  lurp-  ilintinct  fpols,  about  one  nn  each  ^rale, 
arranged  in  regular  liiic>;  the  (inx  are  diutky  but  uniipottwl,  and  there  is  an  obliijue  tlark  line  U-low 
and  behind  tlie  eye. 

Tlies|M'cieH  i«  nearest  A/UMjirtiirhllnis  jntiiiiii'JiiKi  Itlceker.  but  it  dlH'P  Hot  H-eni  to  agre*-  with  Hleeker's 
account.  It  is  not  unlikely  that  Uleeker's  fiHh  is  the  uriginal  Ajhujoh  niiritnK  It  i.«  <vrtainly  different 
fntin  Ai>*^j<>u>rliihti*  riirtrgtilu*.  Apoijiin  tiurilii»  ^ale  (Hislxtp  Mum.  1901,  74i)  friMn  (lUam,  nnir<t  \tv  the 
present  species. 

Nnie  Hpecimenn  fruin  .\pia.    The  ty|ie  is  no.  517:WJ,  V.     National  Mufeiim,  and  i.s  2.fi"  inches 


i 


Pl4i.  AK—Apog'atifMhj;*  InuHfimn  .Ionian  &  new  KjKTioii.  Type. 
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514.  Archamia  lineolata  (Fnirenbem)-    Fn.   Sflmoa;  Vanirolo;  Eaitllidln.    (PI.  XXXVIII,  fig;  1.) 

.l;jiV<"  tiufuiatut  Khri'iibt  ri;  in  I'livlf  r  A  Valfiu'lciiiiin,  Hint.  Nat.  IN>Ub.,  II,  IfiO,  VW,  Mmt  IM.   (Anal  11,  14.) 
Apogon  mafrtrplrnu  Kuhl  i^:         II&K<«'lt  hi  Cuvli-rJ:  Valvnctenn«,  lllM.  Nat.  Poka,  tl,mt  Java.   (Anal  It,  Uk) 
Apiigon  rryltmicut  CutUt  ii  Valeni-iL'nniii,  op.  clt..  in,  491,  C«yloD.   (Anal  11,  Itk) 
Aliwjon  iirgmlrut  Vnleiuk-niH-B.  Ann.  Ma«.  Nn(.  HUt.  IKE.',  Ou.  Vaalcola,   (AmIII,  II.) 
Apoganjaeabu  CBUlor,  Cat.  MaUf..  4,  laM,  Ptaaag.  ^Anal  ll,  IC) 
ApoftmrnaUhu  Pay. PlOB. Zort. gda. MB^ Maiiafc  (Aaaln.lt.) 

Tlii.»  j-iK-i'icn  is  very  aliiitniuiit  alx lUt  tin' rvcfs  of  Siiiin \Vc  liavi- alu mt  twi'iilv  ^-iM'i  iiiM-tm  from 
Pagu  I'agu  iuiil  forty  fruiii  Apia.  Wi:  liiid  no  specimeuH  with  fi-wvr  tliiui  Iti  auft  luyn  iti  iJie  anal  flo. 
Ponibly  two  speeka  {fiieatiu  and  UxttoUiku)  have  bean  eonfoanded,  the  htter  with  fewer  niya. 

The  !«|»wie!<  is  mil)]«Tt  to  coniiidentble  variation.  The  delicato  oraniie  cnp««-8tr«ik8  «'haracti«rii«lir 
in  hfc  nuKrtly  (a<le  in  Hpiriln.  Only  in  the  very  laiv<i<t  !<|Kefiineiis  in  a  luivc  blHck  wapul«rH|)ot  ili»tiii(-t: 
UNiially  there  is  no  tnu-c  of  it.  In  Kutii*-  HiHS'iinftiH  thcrv  le  a  roiiiiil  lilui-k  fl]Nit  at  IwHe  of  <-auilal ,  in 
moat  there  ia  only  a  difluae  black  blotch  or  duater  of  black  pointa.  In  aooie  the  eidee  of  the  head 
are  profbaely  fliK^kled,  in  othera  clear  silvery.  All  ehow  a  feint  ailvety  horiaootal  atraak  jut  before 
an<l  jii^t  tx-liiiMl  >-y>-.  In  tlic  ImmIv  i~  '!i><-p,  hr.t  tlir-n-  it<  comidetabfe  variatloD.  The variationa  in 
Cull ir  are  !*<inu- what  |iarallel  witJi  tlioee  in  Aiiixi  »ni<vi>  iiKii. 

Life  enlorH  of  a  Kpedmen  from  Apia,  light  H>il<-<l  pinkish  dive,  with  many  dark  Hfieeks;  Hides 
silvery;  body  with  18  narrow  carved  cro<»-streaki<  <>f  hmnzc  oranite.  A  larne  black  blotch  covering 
whole  Hide  of  tail;  f<capular  upot  olwolcte;  finH  all  liirht  nwy.    Dejith  2.25  to  3.S0in  length. 

Aliiitlii-r  >|H'i  iiiii-n  from  .\pia  waf  li.'lit  i  lcur  |>ln'.i;  alxiut  \-^  iiarriiw  i  nrvnl  i  vi>HB'Htrrskn  of  hri^ht 
rosy,  some  golden  on  cheek;  a  blackisli  stripe  acruw  eye  and  cheek;  a  round  black  spot  on  scapular 
rqgjoo,  and  a  l«i(Hr«id  bladMr  one  on  tail  at  middle  of  base  ol  caudal;  flna  all  rosy,  the  candal  doaky 
shaded;  iris  golden,  before  and  behind. 

VABAMIABfesln*. 

[VktUodiflemB  CUvier  dc  Valencienaea;  not  ol  Lao^pdde.) 

515.  Paramia  quinquelineata  (Cnvier  A  Valendennes).   JTatoMfiafi.   Samoa;  New  Ooinea;  Bala* 

tea  and  Nukabiva  (!M»le) 

This  speciea  ia  abandant  aboat  Samoa.  We  have  abont  40  esamplea  fifom  Ajria  and  Rico  Ytf/n. 

Hie  8|iooifH  known  at  oner  liy  the  bla<-k  strmkii.  uliont  .5  in  number,  whfch  do  not  quite  reach  a 
black  i-audal  hihiI  whii'li  \^  in  the  center  of  a  golden  aa'a. 

Life  colorx  of  u  r'lii-i-inien  from  Paco  I'Sgo,  brownish,  with  about  Satripeaof  blade;  a  ydlow  ocellus 
around  a  black  tipot  at  the  bese  of  caudal. 

A  iqiecimen  from  Apia  was  tnmdnoent  olive;  a  nnnd  Jet  Mack  apot  atbaseof  eaudal  with  a  broad 
goklen  yt  llow  l>or<)<-r:  .-i\  i>lu<'k  Stripes  along  aide;  fins  dirty  ttanalnoent,  the  dorsal  darker  Infhmt; 

ventral  [liiiki^'h;  no  otln  r  r«"il. 

616.  Faramia  macrodon  ( lj«v]>(-de ).    Tn-junini.    New  Gninea  (Maeleay );  8anioo;  Ea^t  Indle«i. 
(CMM4riera« ar(o«'iHa/tu  CiiviiT  &  VuU-iu'lfnnen.) 

Thi"  hirv<*  Hpeciif,  reurhing  a  length  of  eight  inches,  is  rather  common  at  Samoa.  We  have  about 
tw  <  iity  ~|HM  iini-ntt  from  .\pia  and  Samoa.  It  is  known  by  the  difftise  black  caudal  bintrh  and  br  the 
pro.  iu  )•  of  alNiiit  i-\<i\\\  dark  Htri|M-<-  on  each  side. 

Life  i»lon  of  a  specimen  from  Apia,  pale  traneluoent  olive;  with  7  to  ii  streaks  of  wiled  brouse, 
as  wide  as  intertipaces,  the  middle  stripes  p'Mner;  one  on  middle  line  before  dorsal ;  7  on  head  liesidm 
a  blai'k  band  throni;li  I'Ve;  a  hmad  diffil.M'  Mack  har  at  ba.M'  of  I'liu  !  il;  tin-       n'ddi.^h,  ilusky  -liH'lttl, 

A  larger  exaiiiple  shows  the  tttreakn  Imt  faintly;  lin«i  dorxal  and  vtutrala  tipiK-d  witli  lilnck; 
caudal  irreimferly  Mack-edged. 

517.  Paramia  truncate  (<Miiit1ier).  Mi-ol 

tVi/«Ki«><m(#»ri«iKia<ii»OUnthcr. CruiwjCtinn  ■  i>  Misot. 

BYNAOB0P8  Ounther. 

0X8.  Synagroiw  argyrea  (iiilbert).   Deep  seas  of  Hawaii. 
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PaaUj  AMBASSIDiE. 
itmbiHiiGbTiBr  A  Tatendcnaflii  Hitt  Nat.  PoIm.,  ii,  18S9  (ambtmlt). 

The  ;;«>ni  ric  namf  Cltnmfa  has  priority  over  ilmAoHU,  iis  Cantor  iin<l  Waite  have  m  cvnizf*!,  Imt 
Fnwlcr,  tlif  llr>i  rvviiH.'r  of  Chaudu,  has  made  lie  type  idcntii-al  with  the  \y\>*:  uf  Blct-kcr'a  geiiue 
iwudtimlfwif.  Pending  s  final  agnsement  on  the  rale  of  nomenelataie  goveming  this  case,  we  may 
fuiiow  Fowler's  anapfBmenL 

AmAia»i$,  or  Chmuin,  tt  ehatuderlaed  amonK  related  gmen  by  the  aemted  {nvwn-Mtal,  amal!  teeth, 

larv'f  Hinlt'H,  i-i>riiplfti>  hittral  line,  unit  Ihr  iin-H  iii  r  i  if  al i.  mt  trii  r;iy>  in  tlic  it^ ir.-jil  I'm.  A  ] ■riK  UiiilxTit 
tloreal  spine  if  always  jiri-j^'iit,  l)ut  in  the  Sanman  ^(n'l  if^  it  if  vny  fuiull  anil  conci'aUnl  in  ilut  tli«h. 
The  weakm^  uf  thiH  opine  ilefim-s  tlx*  gi-nuH  l'/u'uilo<iml>(uuiii<  of  Castelnau,  a  group  which  wc  think 
ilUN>|iarahh?  from  Ambtusit.  IWudambagtU  of  Bleeker  is  apparently  a  valid  genus,  with  long  anal  fin 
and  small  scales.    Priopin  Knh!  A  Van  Hatwelt  differs  from  Aitpro  in  the  interrupteil  lateral  line. 

IlamiHon-Biichanan'i'  (  'h'nii!<i  i  m^iiii —  )iniiui),  which  ir>  tlit*  .sani(>  as  HimjikIii  lUwker,  is  rliaracter- 
iaed  by  the  uninterrupted  lateral  line,  small  scales,  and  strong  cur\'ed  canioee.  HxnuiUkum  Bleeker, 
with  caoine  teeth  and  a  abort  anal  fin,  ia  appaieot^  a  valid  ganiii. 

619.  AmlMirriT  l«Ba  Jovdan  A  Seale,  new  spedeB.  Xq^  Samoa. 

IIi-sxI  2.m  in  tcn^'tli;  <lepth  equal  to  head;  eye      in  head;  anootO;  donal  vii,'i,  10;  anal  ill,  11, 

scalt-H  interorbital  4.  . 


VM.M.— ^aihMt<«h(fkJMdaiiA8Ml«,iMwipaeiaik  Typs. 


Hoiiy  ohlon^r,  l•<)nlpr('^■^'<•<l,  slightly  fU  vulfil;  protilc  of  hwid  flii^lilly  concavf  over  (•v«»;  KhmIv, 
opercli's,  ami  cliwks  w-uli-d;  mouth  rather  lar^i-;  maxillary  'l.l'i  in  ht-ad,  its  distal  end  undt-r  anterior 
margin  of  papil;  lower  jaw  sliuliily  the  lonp^-r,  minute  villiform  teeth  in  jaw,  vomer  and  palatines, 
the  inner  row  in  Jaws  deprewible,  tongue  smooth;  gillraken  pointed,  equal  to  width  of  papil,  20  on 
lower  limb;  o|ierrle  entii-e;  preofiercle  with  flat  spine  at  angle  and  the  lower  limb  only  aerrate^f ,  the 
outer  Hmh  sln>ni;ly  lieiiticiilate  Ih'Iiiw;  di-]«th  of  catulal  |HHlmi<'li'  jrreater  than  length  of  maxitlarv,  "J. 25 
in  head;  w<<oad  iipri|;lit  dorsal  spine  the  longt^st  and  strongest,  in  head;  connection  of  soft  with 
spinous  dorsal  very  narrow,  less  than  width  of  |>upil;  spine  of  soft  dorsal  2.25  In  head,  the  kMigest  ray 
2  in  head;  biv^e  of  anal  equal  to  distance  from  middle  of  eye  to  posterior  tip  of  opercle,  its  longest  ray 
equal  to  longest  ray  of  dorsal;  pectoml  e<)nal  to  distance  from  anterior  of  eye  to  posterior  tip  of  opercle; 
ventral  injual  to  base  of  anal;  length  of  thini  anal  spine  2.30  In  head,  the  seeond  but  little  shorter,  the 
first  very  small;  caudal  deeply  forked,  its  1uIj«s  about  equal  to  head;  the  ventrals  are  slightly  in 
advance  of  base  of  pectorals.   Ijiteral  line  continnoos. 

Color  in  liff  yi'lluwi-h  wtiite,  darker  u'wive,  the  margins  of  each  scali-  Iwin^  shaded  with  minute 
brown  doth;  a  dark  line  fruui  base  of  caudal  along  median  line  of  tssiy,  fading  out  near  the  oper- 
de;  tip  of  anoot,  upper  paii  of  snout,  interorbital,  and  upper  half  of  eye  dusky;  duaky  shading 
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(Ill  (in*(  Wflxif  s|iinimH  (liirsjil;  nil  tin-  fin-  iimro  <>r  li--  [nuutiihid-  with  iiiiiiutA  brown  dota  Uk«  pin 
lHiiiii>>:  <>|H'r<'li<  ;;ilt:  lower  tiaU  of  eyt^  K<j]ik'ii  yt'lluw  ;  liurkfr  t*liu<lin(^  hIuiik  base  of  donyd  whI  aiwl, 
■txi  a  Au'ky  lint-  mi  und«r  aid«  of  nutdal  pedunde,  more  dbtinct  in  the  youag,  in  whicsh  tlw  line 
fXtemlH  iiUitig  the  belly. 

Otior  in  lift*  of  «  spedmen  fnnn  fresh  water  at  moatb  of  Vataiouio  River,  Apia,  olivf,  «iJe«Bilvery, 
wiih  a  Mlvcrv  hit.Tal  Mrii«-;  ix  nU"^  all  <lHrk -edged;  fine  dirty  dive,  with  no  true  of  red  ntarUiifPs 
fxa  pt  tliat  fnnit  of  Hpiiunw  <l<>niul  iii  marked  with  dall  nninge. 

Thl-^  riiKvim  ifl  very  ahtuuhutt  in  the  lower  wAten  of  tboVafalRMio  Uverend  other  eticanu of 
UpultL  We  tiave  upwards  of  a  hundred  epecimena.  The  aptaoos  docaal  ia  high,  the  apioe  reachhiK 
middle  of  Hecnml  donml. 

Ty|ie  no.  r.iHiH,  D.  S.  Nation*!  Mhaeam,  aspeeinen  S.fl9  Inchea  long,  from  near  mouth  of  Vaiei- 

irann  IJiv>  r.  A !>ia. 

620.  Ambassis  vaivaaensis  Jonlun  A  Sealc,  new  HfH  i         ImJ'h.  Saniua. 

Head  2.75  la  length;  ik-pth  ctjuai  to  head;  eye  3.10  in  head;'donal  vii-i,  9;  anal  lit,  »;  acalee 
2-27-5;  interorbital  4;  anout  1.50  in  eye. 


Kill   17  -  .1  •w'mi.'/.iV  I'linmrut'.-  .Ii.nliiii  .v  S<'nli'_  ix-w  ►|Mii'i(>».  Typr. 


Body  oUoog.  comprtM^vd,  iH.-arcely  elvvaUil,  the  ecu-h-^  oi  niudcratu  itiae,  i-overing  oi>en:lc8  and 
cheeka;  mouth  iarge;  proAle  of  head  alightly  concave  over  middle  irf  eye;  nuudliary  S.76  in  head,  its 

ili^tal  enii  iimlrr  aiiti  -vir  inaruin  of  i>n|>il;  lower  jnw  pliphtly  the  lonjrer;  hands  of  villiforni  tt-ctli  in 
juwc,  %oint'r  anil  iiitla. iiicf,  tin-  inner  R-ric?'  in  jawn  depn-jwilile:  Rillrakfrs  rallu-r  .ilini,  sharp-poinU'xl, 
lonKtwt  et]ual  to  pupil,  '2i  on  lower  linil);  ojHTcle  entire,  eiiditi);  in  ii  !'lmr|H|M>inte(l  Hap;  preo|>erele 
with  Hat  spine  at  angle  and  denticulatvd  on  its  lower  limb;  lower  margin  of  outer  limb  of  preopercle 
toothed;  depth  of  caudal  pednnole  eqnal  to  ten^irth  of  maxillary;  second  (npright)  spine  of  dorsa]  the 
|iini,'i-t  ami  \c-r_v  -^tronu',  1.40  in  In-:*-!;  ci mni-rti.  .ri  nf  with  si'iiiiiiis  il.itsal  very  narrnNv,  aUmit  onc- 
half  widtit  of  pupil;  Hpine  of  MN'ond  dorwil  1.' in  liea«l,  tiie  iMnv'i-^t  ray  1.7.");  i-jiudul  deeply  lorke>l,  the 
lobea  pointed,  the  lon((e.Ht  ray  2.80  in  length;  lia.«eof  anal  ei|tial  to  diMtaneu  from  middle  of  eye  to 
poaterior  tip  of  oiwrcie,  its  loi^est  ray  equal  to  longeot  ray  of  donal;  of  the  three  anal  spines  the  firei 
is  very  xhort,  the  oecond  it>  Ions,  2  in  head,  the  third  is  tlie  longest,  1.80;  peetoial  rcaehiiig  to  a  line 
witli  mi  und  don^al  ray.  :!  in  total  length;  base  of  ventrala  directly  over  base  of  pectorals,  length 
1..50  in  lunul;  lateral  line  cuiitiiiuoiw. 

Color  in  epirita,  yellowish  white,  the  baek  and  upper  part  of  sidea  slightly  shaded  with  minute 
pnni'tiilationH  of  brown;  a  >iU  ''ry  hand  aloiij;  the  iiicliati  line  of  -ide  fmin  ji<»terior  niarvin  -if  o|iercle 
to  caudal,  the  band  beoondng  mon-  di.'-tinct  posteriorly  with  u  ."liKlit  i^hadiii^  of  brown;  tip  and  first 
membrane  of  spinous  dorml  shaded  with  dusky;  batie  of  e-aixlal  vrith  alight  >lmding  of  dusky,  other 
Una  white  witbont  markings;  opercles  gilt;  upper  part  of  orbit  and  eye  dusky,  lower  part  golden. 
The  side  is  marked  by  a  ailvery  streak  with  no  caiuial  qiot  or  crossbar. 
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Thin  apeclw  is  rather  common  in  the  Vaittijpuio,  Vaivaee,  and  otlier  8tn-uiiiM  of  1']h)Iu. 
Thirty-one  sperlmens  from  Apia,  Samoa.  The  type  ia  no.  61819,  U.  S.  National  Muaeum,  fruiu 
Vaivaw  River,  Apia;  length  2.60  inebea. 

S81.  Amhaaria  miopa  Panther.  Karotonga. 

AmbatiU  mi^fw GaDtbar,  Proe.  7.r..\.       Lmul  I871,  (Ufi,  streams  of  Rarotoaga. 

OSfl.  Ambaaaia  gigna  (Ramaay  ^  Ojjilby).  Straama  of  New  Guinea. 
ilntaMii       itanMT  A  OgUter.  Pm.  Uan.  8m.  jr.  &  W.      1.  N«w  OulM 

598.  Ambaaata  macnwMiflraa  (Bleekar).  8ti«ana  ol  New  Guinea  (Madeay) ;  Java. 

mom  Xahl  ft  Tea  bMlt 
6M.  Prtopia  pftpnaoaia  ( Alleyne  A  Sfadeay).  StreanM  of  New  Guinea. 

■1  mtMiaU ji^flwaitlAllwyiw  &  Macleay.  l>r»o.  Una,  Soc.  N.  8.  W.  1876.  267. 

626.  Priopia  agxanmua  (Ounther).  New  Guinea  (Ramaay  A  Oiciiby);  North  AuatoUia. 
Jmhaml*  ufiUMi—  OOntlMr.  Ann.  Mi*.  K«t  Htat  iaC7,  B7.  Caps  YotIi. 

TmACnTBim  Maeleay. 
Donal  fin  continuouii;  anal  spines  four.    Otherwise  resembling  Amia  {Apogoti). 

OSO.  TMneantrum  mpogaaaUm  Madeay.  Streama  of  Mew  Guinea. 
ItlraeeBlniM  ViVMiMei  lUckM.  Pies.  Uan.  Soe.  N.«.  W.  MM,  1^ 

Fudly  KUHLIIOiE. 
IffHUA  OiU. 

687.  Kuhlia  rupeatris  (Laci'p»Me).    Sfuflr.    Sunioa;  (iuatii;  Vanirolo;  Fiji;  T<»nga;  RcMlrijrin  z; 

Futuna;  New  Hebrides;  Molioolo;  New  Guinea;  Bolomoa  la.;  Caroline  la.;  I'aiau  New  ■ 
Oriedonia;  East  Indies. 

Thin  ('(H  i  ict<,  \vhi<-h  cIiKt^ly  ruHeinhU-^  the  Aiiu-rican  black  \ma*  in  form  and  habil%iaveryoomnoii 
in  aU  tiie  rivers  of  Samoa,  where  U  reaeiws  a  weight  of  5  or  6  pounds.  Many  apedmena  wen  taken, 
Bwat  of  dieai  iram  tlm  dasp  awinuning-pool  in  die  Vaisigano  River  above  Apia. 

688.  Snhli*  mngiantn  (Guvler  A  Valenciennes).  SMe.   Fiji;  Tkhiti;  Samoa;  Gilbert  Is.; 

I'apiia;  Bnnham  I.;  Miw>!;  V^^s^  Tti'lics". 

Tkit)  Ki^iccies  u  found  in  the  river  wuuUw  of  baoiUH,  akjout  a  ducen  specimens,  mostly  small,  bvitig 
taken  in  the  Valaigano  Biwr  at  Apia. 

680.  Snhlin  vrvillii  Booleager.  South  fweUte;  locality  unknown. 

680.  Zuhlia  malo  (Cnvier  A  Valendennea).  Hawaii;  TIdiIti;  Tubnai;  nuimotn  b.  (Scale) ;  Fiji; 

Kii'lriaiiez;  I.iiysan. 

631.  Kulilia  tasniura  (Cuvivr  A  Valendennea).   /SiijoU:   Samoa;  Johnston  L;  Marcus  I.;  Tubnai; 
ftumotn  Is.;  and  TUiiti  (Seals);  East  Indies;  GalapagM  ^ 
Thi"  ^|io(  it  s.  unlike  the  others  of  the  iji  nnf,  never  entetS  Iresh  watcr,  nor  is  it  found  aUmt  th« 
reefs.    It  fnijuenlii  the  "iron-bound,"  or  lava,  cuaiit  in  rather  deep  water.   Our  sfievimens,  about  a 
dosen  In  number,  were  taken  on  tlia  northwest  aliofe  of  Tutnila,  opposltn  ftgo 

588.  XnUiaemidovitt«ta(L«c«pMe).  TahitU 

Panily  SERRANIDiE. 

lUOIIOfOinn  (Cavler)  Obsn.  ( J^oles  Cnvier  A  Valenciennes.) 
688.  Maetnipoaiua  eaacniMlM'  (filoch).  New  Guinea  (Madeay);  Australia. 

lUtSA  IMadaslMsr. 
684.  Pike*  awont  Jordan  A  Evermann.  Hawaii. 
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CHOMWUriUM  Tm7. 

This  genus  has  been  hitherto  known  from  a  single  species  takvn  by  P<tey  in  Cubtl,  and  named 
ChoriMiitium  ruhrum.   The  discovery  of  a  second  species  is  most  interesting. 

6841.  Ohorirtiatiinii  nmimi  Jordui  A  Bealc,  new  specie*.  Snm  umL  SuDttt. 

Head  2.55  in  length;  d«pth3.40;  eye 4.50 in  head;  dorsal  vi-i,  10;  ami  iij,8;  scales  8-49-11;  inter- 
orbital  equal  to  eye. 

Body  elongate,  compressed;  scales  of  moderate  rise,  striated  and  ciliated,  entirely  covering  head 

siii'l  ImiiIv;  IsitiT.i!  line  j'Iriiiiitly  I'lirvnl,  tlit!  •'Iniiirlit  [lortiiin  1?  in  nirve*!;  Muuit  ratluT  «idi>  Imt  !ii  iiti>; 
tlie  Idwit  juw  »liglitly  tlic  Imiijfr;  umxilhtry  H.-IO  iti  lii'sul,  4'xtftiiliiig  to  |Min««Tior  tliinl  of  vye;  adiittiiift 
8a|i|ilflnientBl  bone;  inonth  liinte,  with  bnjad  hands  of  villn'urtu  teeth  in  jaws,  vomer  and  palatines,  tJie 
inner  row  in  Jaws  slightly  longer  and  depressible;  no  teeth  on  tongue;  gilinkeis  equal  to  one-half  ey«, 
13  on  lower  limb;  lon):n<t  spine  of  dorsal  2.75  In  he««l;  dislanre  between  last  dnrral  f>pine  and  origin 
.if  soft  ili>rv;i!  4  "ill  ill  lii-ntl:  lia-r  of  snft  "lor-jil  cuml  to  ilcptli  "!  i  au.l.il  i«-iiiin<-li',  il-  inurL'iu  Miim>«hat 
roundetl,  iti^  loiigesit  ray     in  ticad;  caudal  bilolxHl,  ita  loii^t-Mt  ray  '2  in  head;         of  anal  wjual  to 


na.4a— ClkariMWtaaiauiiaiiJaidaii  A8Ml«.iMwapeei«i.  Type. 


longest  (2nd)  anal  spine;  ita  longest  ray  2.10  in  head;  pectoral  equal  to  distance  from  middle  of  eye  to 

posterior  maivin  opert  le;  vc  ntrals  inwrtt-d  Miret'tly  U'low  tiie  J>aw  of  n«*i  toral»,  their  Ivngth  1.65 
in  head;  open-lt>  arnit-d  with  thrw  flat  Hpine)*,  (lu-  two  lower oiu*h  cIom*!  toitcther;  pn-ojH'rrle  xlightly 
serrate. 

Color  in  spirits,  light  brown,  with  seven  longitudinal  lines  of  deeper  brown  un  aides;  four  of  thess 
lines  arise  from  poeterior  nuugin  of  orbit  and  extend  to  or  near  base  of  caodai;  the  remaining  three 
M  (  III  In  urixt'  at  maigin  of  operclcB  and  extend  about  toa  line  with  axis  of  soft  doml;  fins  ail  anlform 

yelluwwh  wliilc. 

Lite  colors  of  one  specimen  Iruni  Apia,  dark  brown  suffu-Ht^l  nith  re<l,  ri-ibier  U-iow  and  U-liind; 
about  seven  ohve-red  stnpee,  very  dark  on  Ixxly,  these  not  extending  much  on  head;  tins  all  plain 
bright  cherry  red. 

Two  specimens  from  the  reef  at  Apia.   The  type  is  no.  51738,  U.  &  National  Museum,  3.10  inches 

long.   

OBinnUNIBBtS  BieksrilisiB. 

680.  OemtfOKeajB  wntgismsis  (Qnoy  A.  Gaimafd).  New  Uninea;  Australia;  East  Indies. 

rABACABTSimilt  Blecksr. 

f  ItrrtroiKimii  H<>Mli'tii»iT,  not  U»  I'Ifrtrtifxmri'  of  Cuvier         iiri>i«imxi»  f)k<'n. ) 

637.  Paracaathiatiua  maculatus  (Bloch).    bantoa,  LouiswdeH;  Fiji,  I'alau         New  Uuiiiea 
(Maeleay);  Fat«  (Seale). 

One  lnr.;e  eMuii|il>  (iikcti  :il  It  lielm:.--      tln<  formcalU-il  /- i./"f r'/ii,,,  tlie  IkhIv  i'ovt're<l  with 

round  blue  dark-vtlgid  none  of  tbeiii  clougatc.    Thia  is  apparently  nut  eiieeifically  dixtinct  from 

the  true  maculiilus,  in  which  these  spots  are  laiger,  some  ol  them  oblong  or  ekHUBiMe. 

688.  Pttncaathistina  oHg>cnnthtts  (Bleeiwr).  Oaroline  is.;  East  Indies. 
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'  jjntmKmni  fliBtkw. 

6M.  Aajpmrodon  leucoffranunietM  (Covler  d  Valenciennes).   Galala  akva.  Smmni;  PtoiMpe; 

('Hnilii)c         Npw  Hnbridc^;  New  'uiillfa  { lloi't 

Of  tlii.-  Imiulwmu'  H|)ecic«,  7  adult  ."{HH-imeiiH  were  taken  at  Apia.  Life  <-iili»r>i  of  one  of  tlie!*e,  clear 
oltve-);reen,  with  4  faint  inUsRiipted  etripes  of  white,  the  second  and  thinl  wi(lene<l  an<l  dintinct  at 
intervals,  forming  2  white  spots  on  side;  lowest  stripe  very  distinct  acroat  cheek;  Hide  with  alx>ut  8 
rows  of  briffht  oran(ie-V>n>wn  8j>ot«,  not  <Ki!lla(ed  or  rvticniated;  head  with  smaller  Hjots;  lower  imrts 
of  lu-ad  i'o]>iMTy  n-(\;  f-pinoiiH  liorKil  ulivc  u  itti  '.i  rt>\\n  of  liir>;e  oranm-  ^pot.";  sieooii'i  ■liirsal,  iinal,  and 
caudal  green,  dorsal  and  anal  with  a  spot  at  imae  of  each  ray;  pet-toral  pale  olive;  ventral  dusky  olive, 
both  naapotted.  Body  alongftte;  caudal  nmnded;  teeth  in  2  rows  below. 

VASUHLA  Iwafawsn. 

MO.  T'arlola  lovtl  (PorAil).  Fa  numaia.  Ikhiti;  Samoa;  Paomota  la.;  New  Hebridee;  Solomon 

Is.;  Marfhidl  Is.;  FaU-  (Seale). 

Of  tbia  beautiful  and  widely  diffused  species,  10  specimens  of  different  sixes  were  taken  at  Apia 
and  Pago  Pago. 

Life  <  i)linv  of  a  spt'<'itiien  from  Pago  Pago,  grciniii'h  iitiove,  ro!»y  l)elow;  umwrapots  clear  violet; 
lower  laterul  i-|Kjt8  t  herry-re«l;  crimson  on  tail,  the  e'lp  n  nf  s[K(tH  dark,  the  !-|iota  largely  lake;  dorsal 
deep  red,  with  spots  of  violet  and  lake;  caudal  finiilur,  -imi  .irly  golden  liehind;  |>ectoral  purplish, 
pale  golden  behiml,  violet  spotted  at  boae;  ventral  clear  red,  red  spotted  at  base,  tinged  with  golden 
at  Up;  spots  arranged  in  lines,  the  lateral  epota  oblong. 

Ml.  Variola  tiavimarginata  ( HiipiK'll ).    Samoa;  Kjiff  Iiidien. 

.SrrrunM«/arimarj;ina/>M  Kii|>|M-ll.  Mia-  Kuth.  ii  Mi-<  r.-  lift,  ivj-  Rcj  Sc». 

Vorvi'a  flnfimiiTriinian,  BUt-krr.  W  rh.  Ak.  Am*t.,  iv.  9.  \^'::,  Ku-t  Itulifm.   Blocker.  Atlaa  Ichth.,  VH,  23,  tab. 

Cfi.ixxix,  lii;.  1- 

asminuj  iiM(a*o(ir»ia  Bleeker,  Act.  Soc.  Sci.  lad.  Nod.,  ll,        AmbeiM.  * 

Of  this  ran  speciea^  overiooked  by  Dr.  Bottleager,  we  have  one  flu*  qpadmen  bom  A|iia.  It  haa 
the  general  f< >nn  of  1  '<t rioin  hmti,  bttt  a  very  dUtoreot  coloration,  there  being  a  broad  UaA  band  alone 
the  upper  part  of  the  Hide. 


PM. VMolB  jbntaBvfsaai  (Bflppdl). 


Life  colorf,  ground-toll. r  ].inkisli  ^allllMIl,  whiter  n-gi'*!!  l>rhind  iHftoruh  a  vchn  t  lilui-kinh  loiiiri- 
tudinal  band,  side  above  brown 1 1  Mi!!n"n;  Fpnt^  ^vllitiHll  In'Iow  and  posteriorly;  elsewhere  purple-pink 
with  lake  border. 

CEPHALOPHOLIB  Bloch  ft  Behnelder. 

This  genus,  as  here  understood,  differs  from  Kpitiepkdu*  in  having  hut  9  dorsal  spines.  There  is 
considenible  dllference  among  the  speciea  in  the  form  of  the  akoll,  but  in  thla  ngard  few  of  the  hcifie 
HiNt'icfl  havf  lH>en  examine*!.    It  hen>  inclodea  fkMSaediMM  and  AfnMMtofim  ol  Gill,  JfcmjlJkorw  of 

I'oey,  and  Bodtauut  Cuvier  (not  of  Blwh). 
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548.  OspludoplMilto  avgua  (Bloeh).   Qalata  wtoma  (Miw  apottod);  QtHala  ntt;  Vakmia.  Suno*; 
Hawaii;  I^.raU>ra;  New  (Miinni;  MaTgnwin  b.;  ^ptu;  New  Britain;  Tahiti;  Tubuu  and 

Karotun);a  |,.S»le);  hjuit  Indies. 

Common  about  the  repfe  of  Samoa.   Life  colore  of  a  upedmen  from  Vitgo  F^$o,  Aurk  gny  all  ovw, 

with  evenly  <!is[ii>fM>i!  rntli.  r  |i«li--liliu'  ■•]■(, t-  with  Mjiikish  i  i\>^,-:  i-^mlal  with  naiTowwbito  margin; 
doraal  with  very  iiurnjw  white  margin  uti  |Hi.-«trri(ir  half;  iHi  toral  iihUt  than  \)t>tly, 

048.  Cephaloikholianiiiuatua  (ForekAl).   Banua  (lk>ulenKvr);  Apamana;  New  Uuinea  (Marleay); 
New  BriMdn  (FMan)}  Shortiand  la.  (8eale). 

644.  Cephalopholis  bo«iiack  ( Rioch).    New  (iuim-a  ( Mar-k-ay). 

046.  Oephalopholia  urodalua  (Foiater).   MfOa'Ui.    Tahiti;  KinftMinill  la.;  Harvey  Is.;  I'anmoto 

la.;  Samoa;  Solomon  la.;  NewGninea;  Ueiie, Sjoieiy  I;*.;  Mianl;  NewHebrid«a;  Miemneala; 

Fanning  Im.  ;  Funafuti,  F.llice  In.;  Hangareva  (Si>ah>);  I'j^t  Iii>li<'~. 
Of  this  iuuuliMMne  apecii^,  4  i«]N<eiinen8  were  taken  at  Apia.   Lifv  colora  of  one,  d«ep  brick'n»dt 
darker  ollvaeeona  on  hack,  the  |MM>ierinr  parta  almost  black,  the  belly  and  aides  paler  and  bri^ter 

nsl;  lica>!  ell  -ly  r.  i\  i-ri-.l  '  in  -i.l.'H  u  !•  Ii  \  criiiilinn  fjnitM,  the  unmnil-i  -lnr  [■  ii  inihu'  ri'ti.  ii!;irii  iiisaniund 
them;  boily  Mputt(.tl  with  t<mall  vermilion  r<|iotB  wliicii  are  eparw  anil  Miow  faintly  on  tliu  {cround- 
oolor;  opercular  flap  olivai-eoiis;  donail  dark  red,  the  edge  bright  red,  the  narrow  margin  dusky;  anal 
inmilar  bat  brighter,  with  l>roailer  inaigtns;  traces  of  vermilion  apota;  candal  nii-hlaek,  very  ilark, 
with  two  white  cnies*ban(I)*,  (N>nvorKinK  behind,  rutting  off  the  dusky  rcil  conterH;  ventral  vermilion 
with  a  >hirk  e<lp.>;  |>eet4>ra!  verrnilmn  at  ha^-,  then  hiackiah,  the  etiffe  hn^odly  dull  orange. 

Another  specimen  was  brown,  with  yellow-greeniah  tinge;  doraal  with  two  yellow'White  spaoea 
intermpting  brown,  and  with  poeterinr  third  with  yellow  white  edge;  randal  with  angnlated  tnma- 

vei>e  y«  lliiw  wfiitc  l);ir,  alstj  narrower  teriniiial  !>ar  yrll.iw  wliilc;  arial  with  unc  yclluu  m  hitc  hlntch; 
ventral  lilackiah  hruwn;  )>eeti*ral  yelluw  white  with  hrown  hlotch  at  Inim!  and  twu  weakl\  indieatc*! 
brownish  cwaa' bands;  aidea  of  body  and  head  with  creamy  white  blotehea. 

646.  OaphalopihoMaleopajdiia  (Lacapide).   fTataflmii.   Samoa;  Tahiti;  LuaiaiadeK 

Of  thin  ."levies,  S  Hperiini  iis  were  taken  at  Apia.  Life  i-nlorn  uf  .c.c  cf  iIkm-.  dark  -'ivi',  witli 
round  ^earlet  fH)otJ«  on  Hiilc;  u  lilack  ojw  reiilar  f4|ioI ;  a  Mack  ■!  -tn  lail  luluw  axil  >  if  liurxal,  a  hi  nailer 
one  iH'hind  it;  dorsal  rwUiish  olive,  with  aocarlet  inajvin;  lau  lal  with  ilii  p  ml  <  Miiverg<;nt  Itandf,  a 
yellow  stripe  within  each,  the  outer  margin  whitish;  anal  mottled  ml  and  bluish  with  a  broad  scarlet 
band  and  grajrish  edge;  pectoral  orange;  veatial  red;  Upa  oenm  and  oHve  mottled,  reddiah  within. 

047.  OaphalophflUa  aumitlw  (Oavler  A  Vatendennca).  New  Ireland;  Loaiaiadea;  Etat  Indie*. 

048.  OaplMlopbolla  •aKBUWOtetiu  (Bappdl).  Tidiiti;  Pwimotu  la. 

949.  Oepaialopliiolia  aomianiitl  (Cuvier  A  Valendeanea).  Kingamill  L;  IVdan  lai;  East  Indiea. 

IPUUmUDI  lloah.  ■ 

000.  EpinepheluB   merrn  Uliwli.     fr'nlnln;  'Alu'iita  jnil,-)iiih-.    Samoa;  Marcus    I.;    New  IrclantI 

(rel«*r»);  Tahiti;  (iuain  i.S-ale);  Fiji;  Nuw  Hebridctt;  Solomuu  Iv.;  New  (iuinioi  l,.Macleayj. 

This  species  is  excessively  common  abont  the  reefil  of  Samoa,  the  young  living  in  every  crevice, 
by  far  oiitnuiiiU  riiiL'  al!  ctluT  t-pccii--  ..f  this  family.    About  5(1  siK  i  imctiH  were  pri-x-rvt  d 

Life  culunt  uf  a  spei-imen  from  Apia,  very  dark  olive-brown,  the  ground-color  reduced  to  hexag- 
onal spots  aurroanded  by  whitieh  olive  retieuhitiona,  which  are  brcwder  and  clearer  below;  apots  on 
hrait  r<inaller;  flnaall  aimilariy  marked;  edge  of  doraal  duaky,  with  a  paler  atieak  below.  Gill- 

rakers  11'. 

Another  gpei'iincn  from  Apia  was  olivaeeous>,  dark  almve,  the  spots  ihill  orant;e  with  *larker 
oenterv;  ttiuee  on  duraal  more  orange,  the  interapacos  grayish  olive;  maxillary,  bnuicbiwtegala,  and 
belly  nlao  apottetl.  Gill-rakera  12. 

001.  BpliMpihelns  atetlaaa  (Richardson).  Samoa;  East  Indies. 

of  thi.s  species,  apparently  distiii>.'iii-hcil  irmn  /.)  i,h,h(.'  mrrni  liy  the  prest-nce  of  tiiuall  white 

spots  scattered  over  the  liody,  among  tiie  larger  dark  ones,  we  have  3  examples  front  Samoa. 
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558.  Epinephelus  dasmeli  (Giinther).  'fVua.  Gasm;  Samoft;  Norfolk  I.;  N«wGiiiii«i;  Solomnn 

Is.  (St'ale);  AuKtralia. 

Of  thio  Hpecifs  WH  h»vt!  two  laivi*  H|>ecimnM  from  Apia.    Life  rolnre  of  one,  very  daric  olive  with 

many  l>n>wii  MptitM,  gniy  rftii-ulntions  aroand  them  <<n  rlnN'k.i  anii  jawn;  tlvc  l>lai  k  irn-L'ular 
l>loldies  t>u  back,  aiiil  two  b.'low  it;  one  blotch  on  hack  of  tail;  flns  all  motiUMl  and  Iwrred  obw-urely, 
raridish  brown,  olive  mnd  Mark.  Ten  gill-rakvi*. 

Tin-  otticr  H]K>i'iiniTi  was  nlivc  jjniy ,  rIiiM»-1v  covitcI  w  itii  nmall  dark  hniwii  )<jiiit«  wliicli  un-  laru'iT 
U'luw;  li  linyt-  lilai-k  blut^rli  on  lnu'k  of  tail;  llan  uli  <IUHky,  all  8|iott«d  like  the  budy,  jH-ctontl  {hiUt. 

658.  SpiaeplMliw  flueoKiiltatw  (ForakAl).  Sunoa;  Manhall  la.;  Toqga;  Graenwich  Is.;  New 
Gninaa  (Maelaay,  aa  Arramiii  mkniem);  Bant  Indlea. 

Of  this  fiMM-it-ii,  we  have  6  apecbnens  laige  and  amall,  bom  Apia.  Tbqr  agree  bMy  with 

BhH'kc-r's  |*la(e. 

Life  colors  of  oii*»  H|>tH'iiin'n,  oliv*-,  ratln-r  jwiU-,  w  ith  round  brown  .-iKitH  wliich  ttn>  tiarrowiT  than 
the  intenpacee;  a«burk  bn>wn  laountache  behind  the  maxillary;  upper  jaw  apottod;  a  blw-k  mddle  on 
candal  pnlnnrle;  donal,  caudal^  and  head  wpottod  like  body;  caudal  doAy  behind  with  whitiNhedge; 
anal  viinilar.       -|'Mttcd;  vestml  aimilar;  caudal  with  amaller  epoln   GlU-mken  12;  praopereie 

nmmlol,  fi->  l>ly  nott  litti  and  Kplned. 

604.  Epinephelua  coralUool*  (Cuvierdc  Valenciennea).  Samoa;  Mortlock  Is.;  Caroline  Im.;  Green- 
wiob  L;  Howtand  I.;  Mew  Guinea  (Maeleayl. 

Of  til  in  ('(XN  iw,  we  have  one  example  from  Apia.  It  agreea  fairly  with  GAntbei's  flgnte  of 

Sermuii^  hoirlnmli. 

Lift!  color-,  inarKin  of  caudal  hriKht  golden  yellow,  pectond  wtthnaigin  weakly  omnRe  yellow, 

lirwly  with  I'liiwii  [H.lyiriinal  hloti'liei*. 

666.  Epinephelus  macrocephalua  (LatM-jKHlf).    Kiiigvmill  1.;  .Mortloi-k  is.;  l'oiui]ii;:  liu«lrignfx; 

East  Indiea;  New  (ininca  (Hachay). 

580.  XpimepheluB  maculattaa  (Block).  Samoa;  RHHia;  Manhall  U.;  I'-afoline  la.;  Khortland  L; 

I'aiiiiKifu  Is.  I  Si-alf  I. 

Of  this  wt-il-mark<Hl  »<|x'(  ii'-,  »»•  havr  ono  yi>un|f  example  from  Apia. 

667.  Epinephelua  fasciatus  (ForakAl).    Ixjuisiadce;  Tahiti;  Paumotu  le.;  New  Britain;  Uuuhaui 

I.;  New  Guinea;  Mangareva  (Seale);  Japan;  East  Indiea. 

658.  Epinephelus  chlorocephalus  M'iivi<-r  A  Valenrioniint).    Tonga;  Eact  Indies. 

559.  Epinopholus  australis  i  CaHtelnaii  I,    N'l-w  Urilain  I  lionlpnjfer);  Australia. 

560.  £pinephelu9  iim  hyrt^utron  i  ( 'iivii  r     \  alcni  irnncw  i.    Uinisiailif ;  l-jt-t  lnilif><. 

661.  Epinephelua  aumniana    For^kul  i.    (.'urolinc  le.;  New  liuint-a;  Shortlaud  I.  (Seale);  East 
Indice. 

568.  Xplaepihelus  me^achir    liichardson).    Looiaiailes;  New  Guinea  (.411^ne  A  Madeay  aa 

Si'iTftnuii  >ilttJiij<  1,  l-4i.it  Imlic.H. 

663.  Epinephelus  sezfasciatus  ^Cuvier  A  Valcu('ieniu-i<).    l/iuisiatl»i;  I-4i!«t  Indies'. 

564.  B9ia«plidui«Mivilift(Fi»Bk*l).   Louisiadea;  Ponape;  lUanla.;  East  Indies. 

565.  Epinephelua  quernua  Scale.  Hawaii. 

566.  BpiiMpheliia  uidiilOBaa  (Quoy  A  Galmard).   HIsol;  Shottland  1.  (Scde);  Kast  Indiea. 

667.  Epinephelua  spiniger  (titinther).    Man  ns  I.  i  Hryaii     1!ern>,  Ihshup  Mnc,  ii,  IflOS,  129). 

668.  Epinephelus  rflBruleopunctatuB  lltl'M'h  i.    Nrw  Britain  i  I'i-tiT>  i:  V^wt  Iiidii--. 

669.  Epinephelus  socialis  I  <  tiiniluT  I     'I'aliiti;  Kin^'smilll.;  rauiiiotu  Ih.;  ><anKia  (Boulenger). 
We  did  not  tind  thix  fjiecicK,  ivtMinliil  irum  8auioa  hy  L>r.  Uoulenger. 
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970.  EpinepheluB  magniflcuB  i  M;irlr;i>  .    New  (luiiu-n. 

Srrraniti  maffniJUv*  itm'\v*y,  Thm-.  Wk-.  N.  S,  \V.  ]>m,  •.'J.i.  New  GuiOMU  » 

571.  Bpinephsltt*  albopunotatoa  (BuuIeriKer).    Maniaeiiw  !». 

57S.  a^mphdua  goMtei  (Maclny).  New  Uniim;  New  Qiledoniik 
an  i—M  goUUH  Umcimr,  Pfoe.  Una.  8oe.  R.  ■.  W.  IM.  at,  N««r  OatoM. 

VMKUWnOM  HMkMr. 
078.  Odcntanthi—  Aueiviaaia  (JenUoi).  HawalL 

MSDnomAI  lleifev. 

074.  gMttdiattlM  keUoggi  (Joidan  A  EvennMm).  HawaiL 
675.  FModanthiuliTpsslosomua  (BWker).  NcwOoiiMa. 
076.  PMudanthias  mortoni  (Macleay).    New  CiuineA. 

..tntUwiMTfoiii  MuclMjr,  Proc.  Unn.  et*:  S.  a.  \V.  txM,  ■<f<l,  Moresby  I.  <New  OiaioM). 

AKTHIA8  Bloeb. 

577.  Anthiaa  m&nadensis  Bleeker.  New  (iuinca  (Mat-lL-ay );  Kaxt  Indies. 
A78.  AntluM  chelrospilo*  Bleeker.    Sfv  (Tu!ni>a  ( Marleay) ;  East  Imliea. 

CA.FR0O0N  8cbleg«l. 

679.  Oaprodon  aclxlegeli  Ciuuttif r.    !lawaii:  Japan. 

OKAMMISTEB  Bloeh  ft  Schuoidiir. 

680.  Oranuniatea  aexlineatua  (Thunbciig).    t^aiuua;  Tuiiiti;  t<olotijoa  Is.;  New  (tiiinea;  New 

Hefaridce;  Kin^ill  I.;  ManpMMS  Ib.  (Seale).   (PL  xxxTtti,  lig.  i.) 

Two  .»p«(-inieii^  from  .Vpia.  T.iiV  i-ol'in-  of  ,:u,-  of  thiHi.-,  Mh<  k  with  7  imgular  ftripM  ot  pale 
golden  yellow;  tioH  all  dull  reddish,  tlic  iir>t  <l<>i>al  <liiHk y.  the  rwt  pale. 

POOOHOPEBCA  Oanther. 

681.  PogOBiOperca ooeUata  tiiinther.    Tahiti;  Miw)!;.  Kju^t  IndioL 

raABOPTEBTX  BttppcU. 

PUnopt  Cuvier,  Animal,  ii,  206,  1817,  repeated  in  2d  ed.,  18S8.    (No  type;  no  species 

known  at  that  time. ) 

/'/j-jtfV/'jt  Okt-n,         1182,  LSI";  tiauM- only,  ufter  <^lvier. 
I'haroptertfx  Kupiwll,  Allai),  15,  {nigricani). 
PMiptOiinther,  Cat.,  in,  IMS,  IMl  (m^neaiw). 

The  nunie  IltnlK/is,  withiint  .•^iM-ritii  .!  tvjM'  or  ri-fi-rence  to  any  H|>c<  ifH,  no  ppedeaof  the  uenas 
having;  been  ilefiTilx-il  at  the  time,  wlioiild  ap{utrently  give  pUu-e  to  i'iiant/Atryx. 

668.  Pbaropteryx  nigrieaiia  Rilppell.   Samoa;  TahHI;  Tonga;  Mao  la.;  Giliwrt        Fiji;  iSolo- 

niMii  Is.     (St-ale.  I 
JH,ar<-i,t(ry/  niffricam  RUppcll.  Allaa.  15.  pi.  IV.  Ag.  2, 18J8,  Red  8mi. 

Kr'M>;i<niV;ri«aH«MppeU.  N.  W.  PiwhB.>,Utt.  MsckcT,  Atlaa  leh.,  IX,  latk.  coczc  llg.  a.  oanlksr.  Oit,iii.M. 

KcaSva. 

/%(<op«r«rafeol(n<-aiiM  RUppcll,  N.  VV.  Kix  hi'.     '.Si.>.  Red  Sea. 

Pletiopteorttllieola  hUiktT,  Nat.  Tijdn.  Noil  Itnl..  iv.  IkS3.  JHI    liiiiillicr.  Fiwhe  i\vT  Sxnisvv.  h7,  laf  \'«,  flu;.  B,  Tahiti, 
Tonga.  Palau,  (iil)HTt  I>. 

ilafkfw  nlgrteatiM  Boutcngcr.  Uat.,  I,  MO,  ZansilMr,  Ceylun,  Ohiua.  AudamaiM,  Sumatn,  Fiji,  Tonga,  temoa 
Mkieasitoi 

Tlli^'  ispecics  is  very  abttDClaat  in  the  n-eU  of  Apia  and  I'a^i  Pajto.  About  Bi^ecitnens  were 
taken  in  the  tide  iKwls.   Life  colors  of  a  specimen  fruni  Apia,  blaclt;  bead  with  sky-blue  spott);  a 
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blark  ocrllns  on  operrle.  with  oranRe  Whiv,-  it;  fniH  all  black;  dorsal  and  candal  edged  with  white; 
pui;toral  broailly  edgc^l  with  w-arlet.  Sunie  (oiale)  with  aky  blue  eputij  ia  ceutt- r  of  opercular  ocellus, 
and  «  flky-blne  itripe  tloog  middle  of  doivil  md  uulL  Bome  with  bin*  Bpots  alone  whole  of  body. 

588.  Fhsropiterjrz  meUw  (Bkn  ki  r     Saraoit;  8mr;  Kandan;  B%rt  Indies.  {FL  xzxvni,  Hg.  i.) 
Hubiptmaa*  IHMkcr.  Ball,  IMS,  9,  Bali. 

JMtiMiMtorlBMW  m.  ivoda  Knar,  Mta.  Ak.  Wte  WIm  wm,  M.  Savay,  KunUra. 
This  apectea  ie  very  oommon  in  the  tide  pools  on  the  reefM  of  UihiIu  and  Tiittiila.  It  is  almoat  M 
oomiiion  as  Pfumtpteryx  nigricntit,  but  it  never  rtacht*  an  large  a  sir.©  iw  that  PiMi<  iej<.  About  60  sped- 
nieiiii  wtTc  taken.  In  life  it  ia  well  di.itinKuisluHl  by  the  bmad  S4-arlft  ctltie  of  the  i<pinoiia  dorxal  (ia. 
The  body  ie  without  blue  qioto  or  linea  and  there  are  alwaya  11  dorsal  spines,  while  12  are  preaeot  in 
aUoarapeclineiuol/l  ttit^iicatu.  This  \mym  no  doaht  that  P.  apoda  of  Kner,  based  on  a  specimen 
which  bad  kit  tlw  ventral  fine,  Is  oar  apedea,  bat  iattaoately  the  iraU-«hoseo  name  given  by  Bleelwr 

Bleeker'a  description  of  liefiojtti  nuln*  evidently  In-lon^  to  this  species,  and  not  t<>  I'haropteiyx 
niyrican*.  He  finds  xi,  8  doraal  rays,  and  the  color  ia  diaK'nostic:  "0)r]H>rv  pinnisque  oinniboa 
nifjerrimo  maculis  vel  vittia  nulla;  membrana  pinme  doisaliB  8piiia«-  partjr  Hiii«Tiore  tantum  pelln- 
cida."    Tills  clear  margin  to  the  d<>r>«il  in,  however,  in  life  tlame  n-il. 

Life  colors  of  a  apecimen  from  Pago  Pafto,  dark,  blackish  brown  to  black ;  tlie  whitish  sides  finely 
■potted  with  black;  dorsal  wltti  bright  brick-red  manrin,  then  clear  white,  then  broad  dark-bmwn 
ba.-e,  with  blue  line  and  [losterinrly  neveral  short  hlue  Itni'ar  "potn;  caudal  with  nranp'-vrllnw  fult- 
mar^nal  band;  blue  liiicH  in  anal;  ventral  and  jiwlorul  pale  niiioky.  In  miiw  s[M'<-inienH  tlu-  caLxial  is 
black,  or  ha^  a  dull  orange  intraniarginul  band. 

Another  apecimen  from  the  aame  locality  waa  black,  flnt  doraal  scarlet,  edged  with  blue  stripes 
on  bitkck  bek>w. 

A  8|iocitut-n  from  Apia  wan  liUu  k,  iris  and  edge  of  (lorsal  spines  s<-arli-t;  i  ■  m|  .t  ii  idar  ^'P'l-t. 

A  third  specimen  from  I'a^o  I'ago  wac<  all  black,  nu  ocellus;  timt  duraul  eilgt-d  with  aearlet,  a  white 

Una  ba!ow  It;  aeoond  donal  and  candal  not  pale'^dgad;  pectoml  all  black. 

aBAUUSOmmra  OUbart 
684.  Orammatonottta  Inyaanua  Gilbert.  Layaaa. 

Family  PRlACANTHIDiE. 
raiAOAmm  Oavlsr.  {AMiammrFmAU.) 
S85.  Priacanthua  cruentatus (Lao£pdde).  ilaiainita.  Hawaii;  Samoa;  Tahiti;  Oaiolina Is.;  Japan; 

^Ve^'t  Ilidien;  Clarion  If. 

ThiM  specie.-^  ii*  lommon  thrniii^'liout  tlu-  rai  iiic.  ItisratheroommonatApia.utu'realKint  a  ilozeu 
specimens  were  taken.    Itlaabo  !<>un>l  at  Hawaii. 

LUe  colon  of  a  apecimen  from  Apia,  bright  light  red,  sih-ery  on  aides;  fine  much  the  aame; 
donalt  aoalt  and  caudal  with  amall  round  ■apota  of  deep  red. 

ft86.  Vrinautttraa  ^i-i^m*  Jordan  A  Evermann.  Hawaii. 

887.  grtacnUma  hnmmhr  (FonUI).  New  Guinea  (Uadeay);  Solomon  b.  (Scale);  Japan;  Eaat 

688.  Priacanthua  meeki  Jenkins.  Hawaii. 

Family  LUTIAXID/fi. 
LtmAKXra  Bloch.    I  IfnlMir  Fur^kAl.) 

589.  Lutianua  kasmira  (i  or«k4^l).   Tahiti;  .Samoa;  I'lji;  ix)uii<ia<le8;  New  Ireland;  Guam;  Man-ut) 

I.;  New  Hebrides  (Scale);  Klast  Indies. 

1  Hijlorrnlrut  brnpalnuU  Bloch  ) 

Two  Bioall  apecimena  of  this  very  widely  distribated  spedea  were  taken  at  Pago  Paga  Life  colors 
of  one  of  these,  br^ht  light  golden  olive  with  four  bright  blue  stripes^  darker  edge;  flns  like  the  body, 
paler  at  base;  edge  of  apinoaa  dorsal  daep  golden. 
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690.  Lutianus  CMruleoUaeatua  ^liu(»|>eU).    Marcui^  1.  (brytiu  >v  lierrv);  New  Guinea  (Macleay); 

EHtladiM.' 

Mrmipriim  ifulmtwUnfOtut  Curier  &  VatanidMUie*,  Rlxl.  Nat.  PoUa,  n, Ml(  not  nf  BliM  h 

691.  Iiutiaiius  gibbua  (Fonk&l).    Tfwta;  Mala'i;  Maia'i  pefpat.   ^uixxua.;  New  tiriUin;  Tahiti; 

New  Irduid;  Waigin;  n^HMl;  Bomboni  (aa  Memtprian  borama  Cuvier  A  Valeneieiinea); 

Solomon  Ih.  and  Nt-w  IIcltriiU'H  iSeale);  V^xi  Indii-H. 
i^llulitcentrUM  buuUun  LftCiSpMe;  JJiaroitf  lioUunmtU  CuviiT  &  ValeDcli-nnet.) 

Ten  hrgi  examplea  ware  taken  at  Apia  and  Figo  Pigo.  The  apedea  le  eaaily  known  by  the  deep 
notch  OB  the  preopercle. 

Life  or*l<>iv  of  a  apecimen  from  Pa^u  l'a^>.  dark  olive  (iin-t  n,  tlie  bc41y  bright  coppery  rod;  each 
Bnili-  witli  a  fine  |>aU'  hliM'-Krvt-n  epol,  the.'-e  lorininj;  <-nn(iniiou><  lint*;  lit-ail  irioatly  coppi-iy  ml; 
caudal  |MMluncle  abruptly  (ol>liquely)  blaclc  behind  duntal;  dunal  dark  brown,  the  toft  fin  with  white 
edge,  the  aoli  raya  black  at  baiie;  candal  black  at  baae,  goMen  at  tip,  with  •  nunoon  atrij^  In  each 
IoIm';  utial  rnpixTv      uitli  a  Mu'  k  puiniiiiruiiuil  ^ha<Ieaiid  awbfteodge;  veotitU  coppery  red,  wttb 

blackish  climle:  i>f<  tMral  jiale  oniiip-,  the  axil  Min  k. 

A  8pei'inii-[i  iiMm  Vpiawaa  olive  alxn*',  vltv  bright  i-oppery  rvd  below;  faint  jwile  Htrvalw  along 
roWB  of  acalee;  dorwl  copf^  r»i,  Awky  Hhatled  at  baae,  the  edge  yellow;  anal  dtisky  red,  edfled  with 
whitiah;  rentn)  toilar  to  anal;  {lei^toral  light  omga-red. 

OQfl.  Xiutianua  bohar  (Forak&l).   Jtfitifwa.  SanKw;  Tahiti;  FannialiiB;  Sokimon  Li.  (Seale);  New 

•  Gnint'H  (Marleay'i;  MnriMt-j  I.  I  I'ryan  A  Ht'rrv'i;  Thornton  I.  fFowli-ri;  I'jiJ't  Tmlirs. 

Two  lar^v  cxanipIcM  wrn-  oiituim-d  at  I'ugo  I'afHi.  Tli'w  ii»h  hao  the  rtrputatioa  of  l>eiiig  always 
poisonouH,  tUt'  only  xiMfieit  not  Plecto^nath  of  which  this  atatement  ia  made.  The  two  round  pale 
•pola  below  the  doreal  tin  are  diaijmwtie. 

Ufe  tvilon",  deep  brick  red  everywlien*,  blaokif h  on  l>ack.  eatli  wale  with  a  whitish  vertical  fpot, 
these  forming  lines  alon^:  tlie  row-i  of  >^i  ;iles  «  liu-b  are  m  ry  o"ilii|iie  alM)ve  Intend  line,  horizontal 
liriow;  a  dark  daah  along  maxillary  and  behind  it  (in  one  Hjiecinien  only);  two  nmnded  pale  blotches 
along  haae  of  aoft  doraal;  donal  blaekiBh  marcKMi,  a  narrow  pale  edfte;  eandal  <lark  maroon,  a  narrow 
dark  ed^^'  fthe  lower  IoIm-  loiije^t.  the  tin  deeply  f  irkcl  '  :iim!  )  1,.  r  n  d  in  front,  with  jude  nice; 
pectoral  deej)  red  above  ami  in  axil,  pale  l>elow;  ventral  mwiully  blackish  red,  pale  tuijfe.  Dorsal  x, 
13;  anal  nt,  8;  icalea  MM;  eaninea  huve.  ^ 

598.  Xtutiaaua  bidana  ( Macleuy ).    New  (iiiinea. 

Oeni/nrofif  bidm*  Ma(  li-»iy.  Tn*',  Linn,        \.  S  W.  ISSJ,  2S0,  New  Guinea. 

694.  Lutianua  argentimaculatua  (Forhkali.    A'n;  Xanm-.    Samoa;  Kingt<mill  1.;  New  iiritain; 
New  Guinea  (Macleay  i. 
MctopHmt  gamin  Qiimher.  FiKheder  J^UdM-v.        l!>.  taf.  13.  flir.  B.  Kiafsmill  t. 

Of  this  apeciea  four  fine  speeiniens  were  taken  at  Apia.  The  largest,  known  aa  a'n,  is  nearly  2 
feet  in  len^'th.  Two  others  still  much  larger  were  ^een  but  not  taken.  Tbfi  apeiaea  bun  a  Btrong 
mperficial  resemblance  to  Lutiamu  griieiu  uf  the  Atlantic. 

Lif^  color*  of  a  apecimen  from  Apia,  olive,  flushed  with  ver^*  dark  coppery  red;  belly  dark  cop- 
|M'ry  re<l;  a  narrow  hl'ir  .^trruk  Ih  I  kv  thi"  all  deepooppery  reil;  ventraland  anal Uitck towaida 
edge  with  pale  anterior  nuir^'iii;  e;iMd;d  w;tli  :i  narrow  black  margin. 

Aaother specimen  from  Apia,  ndled  </<i/i-(»  ,  had  the  ndors  of  LultounK griiau,  the  .\tlantie  ^jH-rio  — 
dall  green,  acalea  darker  in  center;  tower  porta,  with  all  Ana,  more  or  less  coppery  rvd;  aaai pale-edged; 
a  bhiaatrMk  below  eye. 

SOS.  Latiamia  oliTnoaoa  (Cbvier  A  Valendennea).   Wm^u.   Psrbaps  aama  aa  preceding. 
596.  Ltttiaaua  roaana  (Cnvier  A  Valenrlennea),  Ulea,  Oaroliuc  la. 

liiiM'd  on  a  <lniwiii>;.  a  very  doubtful     '  ir><.  Ked;  dorsal  XIII,  12,  with  blue  spota.  It  alaoia 

probably  identical  witJ»  Lntuum*  anji  niim'Kuhitint. 

607.  Lutianus  rivalatus  (Ciivier  «fe  Valenciennes).    Uini;  Xnuue.    Samoa;  Kii.«t  Indies. 

of  tlii.-i  well-markiil  ir>'  t«o  fine  Hpeeiinen!*  were  taken  at  .\pia.  Life  colorx  of  one  called 
Uuiue,  dark  olive,  each  scale  with  a  blue  cpot;  belly  coppery  with  blue  stripes;  head  cloeely  covered 
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with  wftvy  itraaka  ot  blight  liliif;  dunul  groeniah  yellow;  cwidal  aime,  duaky  toward  tip»  with  dusky 
«dg«;  pectoral  dusky,  with  |u(li-  eilffo;  anal  golden,  the  flnt  soft  rays  dnsky  with  narrow  pale  edge. 

A  Mjioi  iuii-ii  cnllcil  I'l'm' wap  cli-ar  olhc  rii  cii,  liriiii/e  <  r;ui^.'e  mi  Iwlly;  cai'h  Btalo  alK>v<' with  a 
suudl  round  pole-blue  8|>ot;  head  bnusy  yelluw,  entirely  covered  with  light  clear-blae  streaks  and 
vennicolatioiif;  nHUciUary  yellow;  flas  all  aoiled  yellow,  brigbtett  on  edge^ 

AOS.  Xtutianus  marginatusCuvieri.%  ValencienneH.   Taim;  Tagau;  Tnmaln;  iMnue;  Sanue.  Samoa; 
Tahiti;  Ix)aiKiadee;  Vanic-olo;  Oualan;  Thornton  1.;  New  iiehrideN  and  Shortland  I.  (Scale). 
Of  thie  siH'citw,  by  far  the  nioct  abundant  of  the  genua,  about  40  Bpecinicnn  were  jireserved — from 
Apia  and  I'ago  I'ago.    Life  colora  were  noted  in  varioue*  speoiniena  aa  follow!>: 

(1)  Specimen  from  Apia  called  Im'ra.  Olive  above,  each  scale  edged  with  brsaay,  the  belly  grad- 
ually shaded  to  brsasy  orange;  lower  parts  of  head  br^tht  coppery;  front  of  head  dusky  purplish, 
bra.«fy  alxjut  dorsil  hliMid-retl,  jialer  at  haw,  «  rmrmw  pali"  fdp';  camlal  ilt  t-p  wiup-color  with  a 
pale  e<le*':  anal  hri^lil  jfolden,  the  fir«t  noit  ravH  darker;  ventral  |iiirc  ^olileii,  the  lirst  rayw  jialer,  the 
last  duller;  pet-toral  golden,  the  lower  ravH  |>aler. 

(2)  Specimen  ealknl  r<i.';<iti,  from  Apia.  Uolden  olive;  yellow  below;  lower  itide  of  head  marbled 
bluisili  gray  and  rop(^H-ry  red;  doiaal  seailet,  darker  aboTC^  with  a  hhMtkish  stripe  lengtliwise  and  a 
u  hiti?^h  edp';  <  uiidal  deep  wino'ied  witb  whttjch  edfle;  pectonl'and  veutial goUan;  anal  yellow  with 
blackish  and  whiti«h  edges. 

(3)  Specimen  called  tdSMfa,  from  Apia.  Bnwsy  orange^  bright  on  betly,  ooppery  on  lower  part 
of  head,  dusky  ^'ni  ni-h  >hade«l  on  bark;  lu  ad  liriiiht  warlct  below  with  I'lue  s'r-  :ik-  ih-  ut  fuh- and 
Intempercle;  donid  ?^ailet  with  a  bmaii  hlaek  l»aiid  and  white  e«lge;  eauilal  ilark  wiiie-<  uk>r,  |wde- 
edg<'d;  anal  gulden,  darker  anteriorly,  and  pale  edgi-d;  ventral  <le«-p  gulden;  jx'rtoral  light  yelluvv. 

(4)  Aliio  called  iumala,  from  Apia.  Coppery  red,  rather  pale,  greeniwh  above;  each  scale  edged 
with  coppery;  head  deep  coppery  red,  paler  nvamy  red  helow  with  grayish  shades;  lower  jaw  gray: 

no  black  8]<<i( ;  1h '.ly  vill.iw;  i|.ir»a!  ttlaekisli  n-<i.  mtn  r  lu-luw;  soft  dnr^al  with  pale  edL'itiL': 

caudal  blm^kich  red,  itlne  paler;  anal  t;uldeii,  deeper  vellow  anterinrly;  ventral  golden ;  pectoral  trans- 
parent olivaeeouf). 

(5)  Young  Hitecimen  from  Apia.  Very  pale  olive,  the  sides  silvery  gray,  unmarketl,  the  lower 
parts  golden  mhaded;  lower  {lartsof  head  with  blue  and  golden  markingci:  doraal  fin  pale  at  LoKe,  with 
broad  edging  of  niamoii  hlaek.  and  a  tiurrow  white  oungin;  Caudal gnyitb;  dark  maroon  diatally,  with 
a  white  margin;  lower  lius  all  clear  golden. 

(0)  From  Apia.  Olive  green,  belly  orange,  no  spot;  lower  part  of  head  icariet  over  whitiab; 
dorsal  red,  tin<t  with  pale  middle:  sift  dnn«l  dark-edged;  caudal  deep  wine  color,  with  white  edge; 
ventral  and  anal  golden;  pe<  (oral  yellow  it<li. 

599.  Luttanna  imieolw  ( Alleyno  A  Madeay).   Psrey  1.;  New  Guinea, 
Otnorapr  AMayas  A  MSStair,  Ftco,  Una.  Sss;  K.  a.  W.  MM,  M 

900.  Xautianus  semicinctus  :  Qiioy  ft  Gaimaid).  Waigiu;  Bawak;  Mew  Guinea  (Madeay);  Klngi^ 

utill  1.;  Fiji;  East  ln<iii«. 

901.  Imtiaiina  Ailviia  Fonter.  lUittli  Guam. 

909.  iMitlaatta  wrfoHnaatwa  (Cuvier  ft  Valendennea).  Fiji;  Walgtu;  B^ma;  Eh*  Indiea. 

JNMtvwnt/tattMOteCuvUv  A  ValenelMiiBi.  HM.  HaL  FoIMl.  Tl,      U*a^  Vapaa, 
XMwye  •«<«»■•  Hinnbrao  A  Jacqulnot.  Vojr.  Ftala  Bad.  S7.  lal.  1,  flg.  ^ 
JbMprim  aariMMMto  Blacker,  Stat.  TtHta.  Nad.  hid.,  m,  9Ba,  Andmlna 
JfanvrtM  mdamurUM  Blaaker,  ep.  elt..  ISO,  Cataboa. 

908.  Znntiaana  goUUei  (Haeleay).  New  Guinea. 

MfAoftriuM  ,i>J'!(-  '  M-i.  !.  ny,  I-n..'  l.tnn.  S<>c.  S.  S.  W.  lh»«.  aW.  New  Outnea. 

604.  LutianUB  pfirvidens  (Maeleay  l.     New  (iuinea.     Maelcay,  op.  dt.,  234.) 

606.  Lutianus  CHudalia  Cuvier  <Sc  \'aieneieuneti.  Vanieulo. 

900.  XiWtlaiiua  wai^enaia  (Cuvier  ft  Valenciennes).  Waigiu;  Nortii  Anatralia, 

907.  lAtiaana  mnrgiaipimda  (Macleay).  New  Guinea. 

Mnoprtm  SMivAmpaiBli  Maslaar.  Piec  Uan.  Sne.  M.  a  W.  Itai,  M,  Moconalaf  I.  (New  Oataaa). 
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608.  Lutianus  aexfasciatua  ( Macleay).  Newtiuines. 

609.  lautiaaos  rubeua  (Macleay).    New  liainea. 

Jfcwyiim  nibcM  UmOmr,  fna.  Una.  See.  V,  &  W.  IMI,  an,  N«w  Ovtow. 

eiO.  X«li«Ha  flwipM  (Covisr  A  V«l«twi«iiMB).  Vanieolo;  Eirt 

UtaMvaoiMltoCuftorA  VakDeteanaib  lliiLK*t.FiilaMVi.Mf,ini,IIa  d«  Vium. 
iMaeipttmnmlkua  Cnvicr  A  V«lndmiMi,«pb  dt^  vi.n6,  lOB,  Vuleoto. 

611.  Xtutianus  liaMtus  <<2uoy  A  GdUMffd).   Saaioa;  Waigiu;  GtuUD;  GhrMmuL;  Em! Indies. 

.SrmtNMKiHtaliMCuvier  A  Valencleoneii.  Hirt.Nat.  Iviivi..  ii..<Kr:.  isvw.  Ouam. 

Of  this  8p4^cieH  we  have  3  yoan^;  apecimena  from  the  rue(  at  Apia.  They  are  nHkliali  ulivv  in 
8piriti<,  witli  uIhiiii  ti  ydlowMi  8tri|»ft<  from  the  moat  to  1mm  of  laadml;  donal  daife-«dg«d;  caudal 

dueky  Ix'liiii'l;  noirli  on  |>ivop«>r<  lt>  !<li>fht;  lonu'uc  with  t«'<»th. 

012.  Lutianus  vitta  I  (^uiiy     (iaiuiard).    Walgiti;  IxiiiiHiaileM,  I- jimI  Indies. 

613.  Lutianus  chiyaotaBuia  ^  Bleeker).   Now  Uuinea  (Maclt-ay);  Kuat  Indies. 

614.  iMthttttsJolmi  (Blocb).  TahUi  (Guntlier);  Eut  IndiM. 

616.  Xritrtiainw  MMflmaM  (FonUI).   Flit;  New  UaioM  (Madeay);  F«tf  (SmIs);  EuA  IndiM. 

616.  Liutianus  monoatigma  (Cuvi<rr  tk  Valencienniw).    Taiiit  tUiuli;  I  ara  »ui;  FtluUtga;  Samoa; 

Taliiti;  Kingimill  L;  I^nmoUi  la.;  New  GoiiMB  (Haclesy)i  Tnbnai;  Marqiuaw  la.  and 
(8eale). 

Mtfi/'ri'in  iiiimmliiimii  (  in  ii  r     Vnli  tu  ii  iiiii'ii,  lll>(.  Nut.  |Nit»  ,  II,4M|  UOS. 
LuUaHu4  liuj/U>M$ut  Bk'i'kci,  Atlun,  vni,  7U.  lab.  XLTI.  fl^.  4,  1H7T. 

Of  thia  w«ll-niark«d  aperira  12  fine  apedmena  were  taken  at  Apia.   LUe  colore  were  noted  in 

VWioiiH  s]>t>t'iim'i)n  a.-  follnw!': 

(1  I  •S[^ii-ciiiii'ii  from  Apia  lallt-tl  mm  tui.  Olive-grevu,  ».'ulfM  ou  aides  brasBy;  L>elly  whitish  tin^inl 
with  fioUh  t)  vfllow;  H  Miiiill,  wellnlefined  blark  lateiml  epot;  fine  all  golden-yelloiw;  lipe oimnge-nd; 
BO  atripe  on  head;  axil  dark. 

(2)  Specimen  called  fduiUga,  from  Apia.  Color  the  game  «« in  no.  1,  with  black  axil  spot,  except 
that  lower  parti  are  ahaded  with  ooppery  red;  jawa  bright  rad;  Una  all  deep  jrelhnr;  eeenwMune  except 
for  red  color. 

(S)  From  Apia.  Ctoppery  red,  the  belly  paler  red,  the  back  olive;  a  email  jet-faladc  lateral  spot; 

fine  all  hrijrht  oranpp  yi-llow,  tin*  dorsal  dark  on  vX'H',  the  foft  iior«al  jialcr;  a  ])ale  stn-ak  Ix-low  f  yc 

(4)  .S|i<*(-init'n  cnllol  lima  iilt'uii,  frum  I'ago  i'ogo.  Dull  olivu-green,  without  rod  shades';  lateral 
t<IM)t  diHtin<'t;  tiiiH  alxne  yellow  olive;  below  more  yellow,  vetgillg  on  otaoge;  soft  donal,  anal,  and 
ventral  with  pale  edge;  traces  of  bronae  atreaka  aloqg  acalea. ' 

This  apedea,  often  poii<onoai<,  ia  well  diMtngolahed  hy  ila  email,  well*deflned  lateral  epot  and  the 
abaaooe  of  teeth  on  ilu-  ton^Mii'.  It  Ih  well  n'[in>M-iit<  .|  in  ( ianther'e  plate  (Fincho  d«-r  sraU*'.  \A.  ini, 
except  that  in  that  plate  the  iirst  soft  ray  ot  the  dotvul  is  repreaentedaaaspine.  In  our  juilgment, 
GOnther  and  Saovage  are  r^t  in  identifymg  the  awmosti^nia  of  Cavier  A  Valendeniia  with  Bleeker'a 

lilfijl<l»*UK. 

617.  IiutianiM  erythropterua  (Blucli).   Guam;  East  Indies. 
(iMoMtpelliMalata  RAiiiwII.) 

618.  lAtMBBB  TmOa.  (Sleeker).  Solomon  la.  (Seale);  East  Iodle& 

616.  Lutiaaiw  flwinwene  (De  Vie).  New  Britdn. 

This  !'iH'<  io  is  unknown  tu  US.  It  bearaaome  resemblance  to Lutiamu  monottigma,  bnt  haa  a  iaint 
dark  epot  at  Imm!  ^ti  taudal. 

680.  Lvtianiaa  ^xenbergi  (Peten).  New  Ireland;  New  Britain;  Eait  Indiea. 
MmpriKttkrttAtrglftttn,  Bcrl.  Mon.  im.  TOt.  New  Intend,  Naw  Britala. 

eai.  LatiaattB  aureovittatus  (Mai^^hny).  Solomon 

This  apedea  ia  tmknown  to  las.  There  ia  a  large  black  blotch  on  the  lateral  line,  and  three  golden 
•tiipea  along  the  lower  put  of  the  eidflb 
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OSS.  Lutianus  adeti  (rH.«telnHn'i .    Ni-w  Caltiliinia. 

OiatupHi  adtti  Castelnau,  I'rw.  Zuiil.  Soc.  Victoria,  ill,  XfTti.  New  Caltdonia. 

ess.  Avtlamw  ftwottcw  (Oavier  A  Vml«iiGi«DiNB).  Ikhiti  (SMle);  Eaat  ImiieB;  Cfaiaiu 
•S4.  InftUanw  algw  (PonkAl ).  Sudm  (Gantbw);  F^mw;  fiut  IndiM. 

(Slftopri,tm  mariilor  Ciivlt-r  A  Vi«ltiiclt'niie«.  1 

Thia  atroogly  marked  speciei,  the  type  o(  Bieeker'ii  geoiM  ifoootor,  recorded  from  Samoa  by  Dr. 
GfiBther  (FIwIm  der  SOdaee^  ]».  11)  «m  not  Uikma  1^  m. 

685.  Aprion  TixMOon*  (Cuvier  A  Valenciennee).  Hawaii;  Fiji;  Tahiti;  East  IjhUm. 

080.  AptiOB  aaierodioa  Staindaduier. 

0S7.  ApiiaalatifteuKaer.  TiJL 

i»OTV«<*fR«Nii»  KsOT.  siti.  Ak.  wiii.  wteD  laM,  sr.  rqi. 

mUi  Oa«tor. 
628.  Etolia  mrama  Jordan  &.  Evermano.  IfawaiL 
688.  Xtalia  aMnhi  Jeakioa.  Hawaii. 

CHJKTOFTBBVt  Mk««L 

OSO.  Ohatoptarua  dnUva  Uilntlier.   Hawaii;  Japan. 
(AMwrtte  ttlBNta  loidaa  A  Eveimanii.) 

KOOSETEI.TIA  Jordan  4  ETermaan,  mw  genu. 

RooKtrttia  Jordan  &  Kvennann,  new  gvnun  of  i^rnuiidM!  (iSerrania  brighami  ^j«ale). 

081.  BoOMvatti»M^UHgal(8Mde).  Hawaii. 

088.  BoOMTCltia  alolu  (Jordan  A  Snyder).  Hawaii 

lOWIlHA  JMan  ft  Btwmaa. 
888.  Bo««raia  Tialenoe—  Jordan  &  Evvmiann.  Hawaii. 

(49«Mi«Mlci«dk)i4aidM*I««nMaai  net  Afrum  ■fci  iiilwi  a««laa— haw.) 

AIHAm»  Cavtor. 
684.  Aphareua  furcatuB  (I.Mi^pMe).  Tahiti;  Eutlndlea;  Ja|ian. 
885.  Apbaroua  flavivuUtta  Jeokina.  Hawaii. 

vnonUMm  Otalkar. 
080.  Symphorua  spilurua  Ounther.    Painn  I«. 

jfympAvnu  i^i/uruj  Uiluthvr.  Ft»i  lir  itrr  Sinlwi  .  til,  inf.  4',         Palau  I*. 

KKMIPTERU8  Bwainson.    ( .N>;('iyri«  ( ;untliiT.  I 
687.  Nemipterua  ruber  (Cuvit-r  lie  ValL-uuieuncHj.    New  Ciuimn;  Ijtitt  Iu*iie«. 
088.  HamipUnia  tolu  (Cavier  A  Valenciemm) .   New  Gidaea  ( Sleeker) ;  Java. 
888.  VomipfeeniairaicieBala  (Quoy  &  Gaimard).  Waigia;  Bawak. 

840.  Hanlptaviw  nargliuitiw  (Onvier  ft  Valemdennea).  New  Goinea;  Eeat  Indiaa. 

841.  Nemipterua  taeniopterua  (Cuvier  A  Vali-ii('ii-iiiut< ).    Ni-w  (iuineu  (Ogilby);  Attrtialla;  India. 
DaiUtltnMoftcrutCaxim    Vateiicleniiiii.  Km.  Nal.  Pote.,  vi.  ZM,  UOU,  mo  tocaliljr. 

j||n»a0r<(M<Hhw  Day,  Pioe.  Xool.  Sac  IM,  Ml.  ln4Ua. 

048.  VaniptanM  ftu«o«aa  (Cavier  ft  Vul.  ih  ii  im.   .  New  Guinea  (Marleay);  Eaat  Indiea. 

B.B.F.m->-|« 
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•48.  Owrfo  MHralanreas  (LM^pUe).  8*100*;  New  Goinoi;  Solomon  b.  (Scale);  But  ladte  • 

TIiIm  beantiful  littK'  HmIi  in  nitlier  conuuun  in  the  i-oral  reefs,  about «  dozen  HpL-cimetui  bfliof  takeD 
at  Apia.  Lile  colon  of  one  of  tbeae,  deer  ligbt  blue,  vefy  bright;  a  golden  atnak  above  ejre  and 
above  lateial  Hne  to  liaae  of  candal;  donal  draiky  gray;  caudal  pink,  with  a  Made  atripe  akMiK  each 

lobe;  anal  pinkish;  ventral  while;  pectoral  cf>lurlei«,  a  hiaek  liar  at  liaM*;  a  browniah  BIHUrklMUode]'& 

044.  Caeaio  arythrogastcr  Ciivier  A  Val<'iii  ieiin«f .    New  rminea  (MacU-ay). 

645    CoBsio  lunaris  Kliri-nU-r);-    New  Irx'lHinl:  Nfw  « iuinca  iMacleay);  Solonir)n  Is.  (Scale). 

646.  Cteaio  chryaozonua  Kuhl  dc  Van  llaiwelt.    New  liutnui  (MaclMy);  Kaat  ladies. 

647.  Oaato  aifatttraa  (Blocfa).  Gilbert  la.  (Gunther);  Enrt  Indim 
948.  Oaalo  piaaac  Bleaker.  New  Goliiea  (Madeay). 

nSBOUUO  nartar. 

848.  PlaieeMato  tlla  (Gbvier  A  Valenciennee).  Caroline  Ii.;  OUbert  I*.;  Tiddtl;  Toogb 

Family  M.-F.MH  F. 
KEYTHRICHTHY8  Bthlegel. 
660.  Srythrichthya  adile^Ii  (Ountlit-ri.    llitwaii;  Ja^uiu. 

TEBAPON  CsTier. 
{Djatmh  Fursk^;  Therti^n  Cuvii-r  ilc  Valenciennes.) 

051.  Terapon  jarbna  (ForgkAl).  '^m'aaa.  Sunoa;  Fiji;  New  Britain;  NewGuinea;  Solomon  la. 
(Seale). 
(IMiMCiUnu  acnw  Bloch.) 

Thia  apeelea  la  exoeedtngly  common  tn  tide  water*  at  tbe  river  montba  In  Samoa.  W«  have  about 

^OepeiMllii'ii.--  fruiii  Ilic  inniild  111'  [he  Vai^it:l iim  KiviT.     It  taki-s  tlu'  li(M>k  miilily. 

Life  colon  of  a  Hpocimeu  from  Apia,  greeniitb  gray,  baitdti  olive  brown,  tbu»e  iu  caudal  browner; 
firat  dorsal  gray  and  din;  seoond  dorsal,  vmitral,  and  anal  eraamy  orange.  Adults  bave  the  maiklnp 
more  faint. 

8B8.  Teimpon  aaavtoa  Maeleay.  New  Guinea. 

Vmafm  awiOii  JtaOm,  ^Mo.  Una.  9ot.  K.  fl.  W.  Ml,      Mai«aaby  I.  (K«w  Qelaaa). 

•68.  IJariffw  ialainvfeaa  Uadeay.  New  Guinea. 

664.  SteapOB  ehalylMna  Madeajr.   Now  Odnea. 

666.  Terayon  trlauealatus  Maeleay.    Gol<lie  River,  New  Guinea. 

666.  Terapon  caudavittatua  (Hii-hardwiu).    Now  Guinea  (Madcay  j ;  .Vustralia. 

667.  Turapou  soxlineatua  ( (.jiioy     Gaiinanl ).    Now  (niiiica;  Auatralia;  Timor. 
666.  Terapou  oxyrhynchua  Scblegel.    Fiji  (Uuutherj ;  Japan. 

669.  Terapon  pvte  Qiviar  A  VakoeleBoea.  New  Britain;  But  Indlaa. 

ncrapM  irMMolM  He  Vlik  Pioe.  Una.  floe.  K.  8.  W.,  vni,  W,  Haw  Bdtala. 
660.  Terapon  argenteua  (Ciivieri^  Valeni  ienii(>!«).    Kaodavu,  Fiji  (Koer). 

77imi;*fi  arf)'  nl'  <it  Kiu  r.  Sitz.  Ak.  \Vi"  VVI. n  7,  Kandavu. 

861.  Terapou  uuicolor  Uuntiur.    Kaiulavu,  Fiji  (Kner);  Australia. 

8ra.  Ver^pott  tiMraipa  Oavkr  ft  Valendennea.  Caioline  la.  (Gfintber);  Bmt  Indiw. 
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Fitinily  H.-EMILID/E. 


PLBCTORHYNCHUB  Lkc^pM*.    ( (ni(ern>  Furxkiil. ) 


Fowler  sepoimtw  from  PlecHorhynchu*  th«  epecied  with  lai){e  ecaltis  aiui  14  dor»i  epinea  as  Eutla- 
KdMntt.  and  thow  with  nnill  Malea  mid  10  tkHwl  wfjSxm  tB  iSlribtirkdyii  In  Pteetorl^nMAiw  ( =Dkh 
gramma )  t  he  ncales  are  wotXi  Mid  the  dorwl  spioea  moatly  IS  (U  to  IS).  Farther stmctoral  dl&ereiwM 
have  b««u  noted  by  Waito and Ogilby  (ma.). 

60S.  VtoetatliyDehiifl  disfframBia  (Lao^pMe).  *AnfwM  mama.   Samoa;  Waigin;  iWiiti;  N«w 

•  (Juiiifji  (Macleay  I, 

{[Htxgrumma  Umini  ('ii\ii'r  \  X'u^'nrit'tiiu-s   //iar/ruivtm<i  iincatum  ('iivlt*r  ii  VHli*iK^I«'titie-fi    J'ii <~itfrh}rnrhM  cuvicri 

BIcekfr.) 

Of  this  Ktrontily  iiiarke<l  himhuiw  we  haw  tWO  apecioteiM  fmu  Apia  and  Pigu  Pago.  In  one.  aboilt 
nine  inches  lonir,  tlu-  imU-  lolor  Im  yt-llowlMh,  the  two  median  hands  on  the  sMo  coalescing  over  the 
pectural,  ami  liie  iloi>*al  anil  ("auilal  tin  Wing  markni  with  lilark  Htri|«'s  ami  iin  ^]>Mt-;  tlio  i«-ctiiral  fin 
haaalaigeblavlc  me<liaii  apoU  This  specimen  oormipunda  closely  with  theorigiiuil  ligureof  i'.cuincnaa 
ghren  bjr  Bennett 

Tlic  iitluT  Hpccimrii  i- nearly  two  feet  long.  The  jwlc  timrkiutrx  art>  lilni>(i  trniy,  llie  sirijieiJ  on 
the  wiiii'  art-  all  ili»tiii<  t,  ami  the  stripes  on  the  tlorfal  ami  (  jnnl:!!  an-  timkea  iip  into  lur;;f  ri'nn<l  siK>t», 
tho«e  on  the  cau  lal  forming  two  cros-i-i^TicM.  The  |»ertoral  fin  in  un^j«>tt»-<l.  Thi>  corrt^iMtniiH  to  ihe 
figuiwof  PKnalorAyfic/iiufeHomaa  given  by  Leasun,  Gunther,and  Bleeicer.  fileelier's  figure  of  HeOorhj/n- 
dim  ameri  repreaentt  an  intermediate  stage.  We  have  no  doabt  tliat  theae  apedmena  ttelong  to  one 

apOCkll,  for  whii-li  the  tenahle  name  i!<  I'lirlorliiiwhaf  '!:<i;/ntmmu. 

Life  ecili.rh,  younir  t<|KH-inien  from  Apia,  dark  timwn,  l^Iljr  white,  ni<le  with  live  pure  whittiiftripes 
of  varyinj;  \«  iilth  with  ileep  brown  interspaeiv;  head  anteriorly  washed  with  golden,  the  Stripea 
becoming  yellow;  dorsal  striped,  dark  brown  and  light  yellow;  cuiidal  redtler  brown  and  deep  yellow 
in  elaborate  Htripw;  anal  yellow  with  two  hrown  red  slripeM;  ventral  polden  with  darit  spots,  its  axil 
deep  red;  |H^^lllnlI  with  a  hniwn-rcil  axil  aii<l  luisal  bar,  the  tin  yellmv  »  ith  a  lar);e  hiaek  Hpf<t. 

The  P«go  I'ago  specimen,  adult,  liad  eight  darit  brown  lougitudiual  stripes  on  side  ^tlie  ei^th 
weaic) ;  caudal  bright  yellow  with  about  90  aubdrenlar  brown  blolclNa  and  naifiin  dark  brown; 
dor»ial  yellowish  like  tail,  with  Mark  hmwn  margin  and  bloteliCB;  anal  same;  j>e<'tonil  yellow  with 
red  axil;  ventralis  yellow  with  re<l  axil  and  brown  niarklnga  on  pdaterior  aspect;  ground-color  of  body 
white  wllh  allgbt  Uuiah  tinite;  the  wMto  tntei«paoea  on  back  ttraogly  tiogad  with  yeltow. 

6M.  VlaefearlqraAuROilantaUB  (Bloeh).  Samoa  (QOnther):  EMt  Indiea. 

Not  found  by  w,  perba|i«i  re|in-m>iiting  a  stage  in  growth  of  P.  diapnumno. 
865.  PlectorhynchuB  pica  (Cuvier  \  Valeneiennew).    Tahiti;  Fiji. 

666.  Pleciorhynchus  radja  Hieeker.    New  ( iuinea  iMacleay  ). 

667.  Flectorhynchua  polytmnim  BWker.    New  tMiinea  ^Mackeay). 

066.  VtoctodqrBclnia  puictetlaaiaraa  (PbyMr).  Tkhiti;  Seycheilea. 

IMwimMMjMMMlaUHiwMiH  I'UjrtoIr,  Pnte.  Zool.  Soe.  IMT,  Wl,  lar<lnUsB.  OOatlMr,  Flnteilsr«Ods«e,».  tad 
SI,  floelstir  Is.,  oo  a  Ogutv  ai  uarrett. 

660.  Hoetwrlqmchtta  figaateaa  (OOnther).  Ponape;  Oaroline  Is. 

Utaffmmma  ffit/nnlevrnViiiuOipT.  Ann.  Man.  Nut.  Hist.  InTV,  *l,  Ponitpc, 

670.  FlectorhyBchua  chmtodonoidea  Lao^pMe.    /'a  mai-moami,  Samoa;  Fiji  (Ganther);  £aat' 
Indiea. 

(flftyrsiswa  pardciU  KwM  A  Van  Baaetl;  adolt.) 

due  very  lar(je  esnnijile,  elowly  n-wnihlinu  the  diriin'  of  the  ailiilt  jriven  hy  T>r.  Bleeker,  was  taken 
at  Apia,  l.ife  eolorx,  olive,  clonely  mveo'd  bIkivc  with  liexaK"">il  f[M>(f  of  dark  brown,  restrirtinj.' 
the  ]>4ile  oliv(>-){reen  ground  color  to  reticulations;  hclly  Hlatc-eolut ;  all  the  linsapottod  lilie  the  lMj<Iy, 
the  spots  smaller,  the  pectoral  spotted  only  on  the  inside;  caudal  with  a  gray  and  then  a  black 
maigin;  membrane  of  jawa,  inaide  of  noath,  and  the  nslted  akin  at  npenmlar  Joints  all  bright 
blood-red. 
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071.  Plectorhynchus  papuanaU  (Macleay).    New  Guinea. 
XMofnuMM papuauU  Maclnjr.  line.  Unn.  Sue.  H.H.  W.  IIHM,  317. 

era.  PlMtorhjnMktui  himatowhlT  ( Sleeker) .   New  Oaiim  (MndMy) ;  Ewt  ImUm. 

inLOTIGBTBTI  Fawlar. 

678.  SpUoticbthjre  centurio  ( t'nvier  A  VHlenrleniwe).    New  Guinen  (Mai  lfay);  Seyrhelle*. 
074.  Spilotichthys  pictus  (Thunbciv) .    New  (itiiriHii  (Illeeker);  Fiji  (Guntherj;  EaeX  Indies; 
Japu. 

ZUSLATICHTHT8  FowUr. 

676.  Buelatichthye  craw iepiniie  (Riippell).   MitimiM^   isiuitwa;  £aat  ladies. 

JH«mM  cnmbfbHim  Bappetl,  Nmm  iniMtMan,  PIwIm.  Mb  lar.  «l.  flf.  4,  tm,  Mmd  Im.  aantlNr.  CM.. 
1. 1». 

iMagmmmagMttHBllioalbnaA  Jaegaliwx,  Voy.  Bed  M%  «,  pi.  »      >>  VM.  QOnllMr,  CM^  1.  Ht.  GSn- 

Iber.  nwiM  acr  BtMwe.  m 
MvroaiMa  q^at  OAntlier,  Ott.  1,  tw,  AmltiaMa,  MoIhccm,  Amfeotaa,  Madtm,  CbfaM. 

Of  tliU  Min-cifH  wi»  liavi-  lhr»H»  larxi-  (•\uin|ilti<  and  oin-  -mall  'uu-  fnitii  Apia.  Tin-  Hiiiall  c(N  >-uii(  ri 
htm  the  caudal  liu  gray.  In  the  otlivn  ihin  tin  is  black.  The  ttiuall  «|j«ciuicn  and  twu  o(  the  int^e 
onea  have  tlte  aoft  donal  covered  with  mall  Macknli  apola.  Someef  tluae  spoil  are  aeen  on  the 
caudal  fin.  In  one  ^'|le<•imen  there  are  no  diatinet  ppot*  on  the  donwl,  and  one  faint  one  only  at  Itase 
of  caudal.  ThetH^  .'i]iei'iinf  n!<  ivrtainly  lielonK  to  the  nianie  HpiH'iet),  an<l  we  no  rva-Min  for  separating 
tlu!  nominal  H^KHneM  ajjitu-  and  gibbtumii  from  It,  althotlgh  P.  gibfimm,  orif^inally  d«Mcrili«d  from  *hnniM>^ 
is  aaid  to  liave  13  sploea.   Thia  oiay  be  an  individual  variation  or  an  error  in  ooonting. 

life  eolora  of  a  specimen  from  river  mooth  at  Apia,  blarkiah;  candal  abruptly  pale  gray;  round 
black  Hjwit.'i  Mil  ili  rsal.  anal,  unil  Iw.-^  nfaiuilal;  Ixxly  unwjMitti^l;  tin"  rlw  l>lai'l;i-!i 

.'Vnotht-r  ."iRiiiiifti  from  Apia,  called  mi*i  mitt,  wa«  dark  olive,  each  scale  with  darker  edge;  pre- 
«pMcle  an<l  ofHTile  Mack-edged;  flna  all  plain  duaky,  the  edgea  blaekcr;  a  few  amall  black  epota  on 

(HMXmti  clurvai;  no  ri'<i  nr  yellow  . 

676.  Suelatichthya  craaailabria  (Alleyoe  &  Macleay).    New  Guinea. 

JNavnaMM  uvmmtU  Alleyae  A  Madeay.  Pne.  Llaa.  Boc^  N.  1.  W.  UM.  sn.  BaH  Swiad  (Mew  OotoM). 
Tbiaapedea  moat  be  very  eloae  to  P.  era$tlipHui$. 

077.  Suelatichthya  obscurua  (tiiinther).  Fiji. 

IHdffTumiaa  ubteuram  GUnther,  fmc.  Zool.  80c.  IHU,  6l>'.  F^L 

Thia  ^ledea  is  not  known  to  oa.  It  reaemblca  P.  erami^HMu,  bnt  the  aeoaad  anal  ^pina  ia  miadi 
amaller  than  in  the  latter. 

678.  Suelsticbthya  uniootor  (Macleay).   New  Guinea. 

Matmmmm  aafaifcr  Maekari        Uan.  toe.  N.  8.  W.  lirw.  an.  Chiaa  Stnilta,  N«w  OoIms. 

rOKASASIS  Lae^pMtt  1804. 

679.  Pomadaaia  haata  (Blu<-li).    Ni  w  Hritain  1  I't-tt  r^,;         lii<liuK;  New  Guinea  (Mactoay). 

SYMFUY8AV0D0N  Ble«ker. 

680.  Symphyaauodon  typua  lik-i-lst'r.    New  (iuinea. 
«tP"|*8|iMM«iMlHM«  Bleeker,  ARh.lleerl.Ind.  1818. 81. 

MNOOnn  eavlar.    {Okmum  FonkAl.) 

681.  Seolopaia  trillnaaf  Kner.  Taira  ten.  Samoa;  Fiji;  New  Guinea;  New  Hebridea  (Seale). 

aeOaptb  MHMata  Kaw.  8iU.  Alt.  Wl«.  Wlen  1818,  881.  lamoa.  Uuntliar,  naeht  der  Md«ee.  n,  tai. «.  Hg.  a. 
BninoB,  Pl)l. 

This  i4|MTi<~>  Ih  oni>  of  th<-  inoM  tu-tcfully  colored  of  the eonl'ieef  fishea  of  Samoa.  About  S6 
■pedmena  were  obtained  at  Apia  and  I'ago  Pago. 
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Life  colon  of  •  qwdmen  from  Apk  oalled  ioiw  hitf,  ptari-fwy,  darker  on  tMick;  forehead  very 

(lark  brown,  rrr>s(<wl  by  two  bright  Mnc  >itri[wM.  Iwitli  of  wliicli  lioi-oiiie  gf>!<lt'n  yt-Ilow  uti  eye,  which 
\g  <To9(»e<l  by  a  dark  brown  8tri|H';  thnv  jHwrly  while  Htri(H-H  iH'hind  the  iniklilU-  one  fainter, 
uniting  near  middle  of  Ixidy  and  proceeding  to  lu.«t  ray  of  dorssU;  fins  pinkish  ijray;  dureai  narrowly 
edged  with  onnge;  anal  with  pale  bine;  anal  and  soft  doraal  with  aome  orange  shading;  lower  half  of 
b^ly  and  bead  pore  wfaito. 

689.  aeolopeie  biUneftto  (Bloeh).  New  Gdnea  (Madeay);  Kandavo,  FQI  (Kner);  Sborlland  I. 

rs««le);  Ra»t  Indies;  Ovalan  and  Levuka  (Ganther). 

083.  Bcolopsis  liuoata  (Quny     Caimard ).    (iuain;  i^nioa  (tiunthcr);  Fat<' (^^Ic). 
6M.  Scolopsis  ciliata  ;I>acepc'de).    Vanicolo;  New  Ciuinea  (Madeay);  I-^^t  Indies. 

686.  8colop«is  monofframma  Kubl  &  Van  Hamelt.    New  Guinea  (Macleay);  Fmti  and  New 

Hebridea  (Beale);  EmI  ladieft 

689.  Scolopsis  temporalis  Co vier  Valencionncii.  New  Gninea  (Madeay);  nji(Oanfher};  Vani- 
colo; Waigiu;  Louisiades;  bulomon  Is.  (8esle). 

687.  aoolopab  juanouluroua  Oiliitfaer.  MImiI. 
atahlMft  jwsistiss*  QlBllwr,  Cralwof  ths  Cmacoa,  Wt, SO. 

688.  Beolopsto  oaaMlbtte  Ouvier  A  ValencisMiea.  Mjnuiia;  New  Hanover  (Feteni):  Bm(  Indiea. 

689.  Scolopsis  marparitifera  Cuvier<^  Valenciennct>.    New  Qninaa  (Madeay);  Esst  indies. 

680.  Scolopsis  affinis  I't-teni.    New  Ireland:  N<-w  rirltain. 
Ilmlap$i4  nfini*  I'vler*.  H<  rl.  M»ii.,  I87d,  632,  New  Britain,  New  lielaad. 

681.  Sooiopsia  nMerophthalaraa  Ramaay  A  Ogiiby.  New  Guinea. 

PEVTAPOt  CvTlsr  ft  TslsiieisBBai. 

69S.  Pentapus  ca&iuus  Cuvicr  &  Valenciennei^  New  (iuinea  (Macleay);  Louieiadee;  Apamana; 
Gilbert  la.  (Gfinther). 

688.  Faateyna  witUtaa  (Bloeh).  New  Gninca  (OOnther);  Solomon  Is.  (Scale);  Eart  Indiea 

QVAIBIODBim  Sleeker. 

684.  Onathodontex  aurolineatus  ( l^tx'tW^Ie).  TtJui.  Samoa;  Ilervey  I-<lan<l8;  Tonga;  Gilbert 
Is.;  Ikhiti-  Pautnotu  1m,;  Marcus  1.;  New  Guinea  (Macleay);  Tubuai  and  Mangareva  (Seale); 
Eaat  indiee. 

Thisapeeles  i»  cummon  alxxtt  Samoa,  where  about  15  gpeciniens  were  taken.  • 
Color  of  a  spedmen  from  Apia  called  tolai,  light  olive:gniy;  tt  to  8  very  faint  longitudinal  stripes 
of  brownish  bronse  above  lateral  line,  all  of  them  disappearing  behind  middle  of  body;  still  fttnter 

HtreakH  In  Iuw  Inicnil  line;  larrtT  h|«  ritiiciis  \uth  broad,  faint  ntri|M's  nf  ;^ri|i|-bronz«>  u-low  lateral 
line;  an  oblong  M|M)t  of  light  yi-Uow  U-iow  Koft  dorxal;  fins  all  plain  light  reddish,  the  edgeti  a  little 
darlwr;  opercnbir  flap  dark;  inaide  of  mouth  orange. 

Family  SPAKlDvE. 

LBTHRIHUB  Cnvier.    (.V/ioiir  ForxkAl,  177.5.) 

695.  Xiethxinus  ramak  (Fon'kal).  MailitfoUi;  Mngauli.  Samoa;  Palau  Is.;  Kingsmill  I.;  Fiji,  KaHt 
Indies. 

firimnmmak  Fonkil,  IMw  r.  .Viiim..  ^3.  ITT.'i,  Red  Saa. 

ljtthi  ,nHnhrenlt>tryn  Cuvicr     \'nk-iicii'nnt>.  Ilihl.  Nat.  PoUa.,  VI,  St.  1130,  Rsd  Baa. 
Uthrinat  fiantfou  Cuvipr  Si  Valendennws  HisL  Nat.  Potak.  VI.  SM.  MM,  Toaga. 

I^knnat  mnuxk.  <>iinthvr.  Cat..  I,  M,  Asd  BM,  OtylOB.  aaaibfT,  PtoClM  dn  ladMS.  N,  taf.  4t,  flf.  a,  aanoa, 
Patau  Is.,  KincMBlll.  Celdm. 

This  eiiecies  is  common  at  Samoa.  Five  large  sperimens  were  secured. 
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Life  colorn  of  a  (fpvrimen  fniiii  A|>)a  calli^l  mniltifo'u,  a  faint  pinkwti  laand  from  jiectural  back;  head 
olive;  li[>M  il<-^h  color;  dnrttal  >liill  oraiip-  iiii)ttle<l  m iih  Kn>y ;  tvudal  dull  onuige;  anal  raddkh}  ventral 
p»le*yellowiBb  tinged;  pei-tonil  faintly  onnge;  no  lateral  spot. 

AnoUier  apedmen  from  Apt*,  called  magaiifi,  waa  tight  gnen,  no  aiMit;  axil  blaek;  head  dark; 
U|M and  gUBW  warlet:  <l<>rsiii  lii:lit  hriKlit  n-<);  taiidal  dlity  yelkm;  pectoral  bright  yellow,  orange 
afam'e;  anal  doll  oraiigi-;  Vfntral  gray,  black  ut  tip. 

096.  Iiathrimia  harak  ( FonikAl).   JWiila  'c/l«'efe.   8ain«ia:  New  Britain;  Now  Hanover  (Peten);  FtM 
ill  the  Sew  Hebrides  (S«ale). 
Of  tbia  apedea  2  laige  apedmena  wora  taken  at  Apia,    life  colon  of  one  called  aiala  dull 
olive  green;  finaall  brick  nd;  inaide  of  mooth  aeariet.  A  Mack  lateral  apot  on  molar  teeth. 

697.  Latturlnua  benhamaoala  OQnther.  Samoa;  Bonham  I.;  Philippinea. 

Utritt'-'  '•■  ...'.■f...ji-.-..  i:-'-ii!h.-.  Fi~-lM-  .I.T  -Mul-wv.  <■.'..  tnf        Bonham  I. 

Aaingltt  largu  8|j«-L'iiiK-n  i:urru>*|Mndiug  to  Uuuttier'g  tigure  wan  taki-ii  at  Apia,  it  it*  lu-ar  Jjetkrintu 
karuk,  but  la  apparently  diatimrt.  We  have  alao  examined  apedmenB  of  the  aame  apedea  in  the  U.  8. 
National  Musieam,  colltrtiHl  on  N(^n»<  Uland  in  the  Philippinn  by  PloL  fiaihbfd  Dean. 

698.  I.ethrinu8  papuonsis  All>-yiii'  .V-  Maclcay.    New  (iiiineH. 

609.  Liethrinua  atuboinanaia  I!lii-kt  r.    Sunioa,  i'alau  1h.  ((iunlhcT);  l-jut  Indies. 
Of  tbia  apedea  we  have  1  apecimen  from  Apia. 

700.  IiattilBiis  •Eythnpteraa  Cuvier  A  Valencicnnea.  Ulea. 

701.  AefhriaiM  durraoatoniiM  Bkhaidaon.  New  Guinea  (AUeyne  de  Maelcay);  Auatrdla. 
708.  Leihiinna  Bobnloana  (Fonktl).  Fiji  (Gunthar);  Eaal  Indiw 

705.  Lathrinua  mahaena  (FonkAl).  Sum;  FIJI;  IWau  In;  Flaiunotn  la.;  Waii^u;  Mangaieva 

(.Scale). 
tAOrta—  >|ijM«llij>lir>ai  Blaater.) 

Of  this  8|>ei-i(t«  wt>  havi-  1  laik't-  exatuple  fruui  Apia,  cDrreeponding  to  Qttntlwr'a  flgora,  and 

almoni  e<|iially  well  tn  Ble*'ker'H  ]>latf  of  I^hrinm  iaijtttloiitfriif. 

704.  Xi«tlirinua  mabaenoidea  Bleeker.    New  Ciuinea  (Kaiiiiwy  «!)c  Ogilby);  East  Indies. 

706.  LathKimia  alboffttttatua  Cavier  A  Valendennea.  Booin  la. 
706.  Lallulinia  Inticnndua  Alleyne  A  Maeleay.  New  Gubiaa. 

/yYAr/nin  laiicawiiu  Alh-ynr  &  Mai-Ipav.  Pnic.  Linn.  Soc.  S.  S.  W.  IWB,  27<;,  Percy  I.  i  New  Guiocal. 

'  707.  liathrinua  moenai  Bleeker.   Tahiti;  Tonga;  Fiji;  Paumotu  la.;  Harvey  la.;  New  Guinea; 
Falanli.;  Loolriadca;  MamoaMiIa.  (Seale);  Entlndiea. 

706.  XiaClwiinM  omntwa  Bleaker.  New  Guinea  (Maeleay);  East  Indies. 

700.  LeOiiBui  lra||uiiia  Laa<pMe^  New  OninaB  (Madeay);  f^t«  (Seale);  Eaat  Indies. 

710.  Iiethriaui  lusmatoptenu  Blinker.    Fiji  (Guntber);  New  Guinea  (Maclfay  );  Eaat  IndUea. 

711.  Lethrinua  erythracan thus  Cii vie r  .V:  \'H!(>iicifnn<-><.    Liiifanor;  Mortlock  Is.;. Carolines. 

712.  Liethrinua  aordidua  Cm ii-r  i<(  X  uli'iu  icimcn.    Ni-s\  (tuincu. 

713.  Iiathrinus  waigienaia  Cuvier  it  Valencicnmt).  Waigiu. 

714.  Mauisaa  saattMiptonu  Cuvier  A  Valendennea.  Ulea,  Caroline  Islandsi 

716.  IiathvlBtiB  wixoliiMfttae  Maeleay.  New  Guinea. 

XtMrlMiw  wmMbsoImi  llaclcar.  Pne.  Una.  Soo.  M.8.  W.  tm,  HO,  Naw  Galaaa. 

UtBUnUA  Iswlar. 

Thin  jp-nuH  is  di8tingni8hi><l  frr>m  J^lhrinur  )>y  the  flonuatf  jiike-Iike  snout  aixl  jaw*". 

716.  Itethiinella  miniate  (Forater).   FHoa  'ana.  Samoa;  Tabiti;  Ltuoiaiadee;  Marcus  I.;  New 
Britain;  Bast  Indies. 
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Of  this  rt'inarkablc  gpecios,  diBtiiijfuisheil  by  the  pike-liki-  prolniiinitiou  of  tlic  piioiit,  we  liavr  .1 
iaige  examples  from  Apia,  one  of  them  2i  feet  long.  The  long  snout  and  comparative  elenderneaa  of 
the  teeth  define  the  widl*ni«rked  genoi  LeArmella  of  Fowler. 

Lifp  c«l<>rn  of  a  sjKwimon  oalliil ni,  fnun  Ajiia,  \'n\t>  lthvI-Ii  "Vwf  nnmarketl;  month  warlet 
within;  meiubranc-ea  of  upper  jaw  red;  di>r»al,  aiiaJ,  ami  laudul  grayixh,  iiioltled  ulive,  edged  witli 
dnll  ted;  pectonl  doll  Ught  oBm,  ventnl  doaky  gimy. 

vaniiAiii  BMUMtt 

717.  Mmotaade  graadocuUa  (ForHkAl).  JAmiu  moagai  LoaKa  (a  KantooRUi  void).  Hawaii; 

Samoa;  I^ajma;  Fiji;  I'jj.-t  Imlii-;^. 

Thin  sjH'i'ifH  is  rattier  loiuiiion  ulnmt  Samoa,  ax  ali*)  at  Hawaii.    It  in  valuta!  m  a  f<Kxl  fish. 

Life  colors  of  n  »>|>ocimen  from  Apia,  olive  grtt-ii,  with  2  wiiiticih  croati>han<;  a  black  crcMx^nt  at 
ban  of  pectocal;  donal  browniah,  raddiah  at  tip;  caudal  orange,  yellow  at  baae;  anal  like  doiaal;  peo^ 
toral  aod  ventnl  reddi^ 

718.  KfflBotort  muam  (Oftnther).  1>)i«b  b. 

HftmvvdM  tuamm  GOntlWf.  Ann.  tUg.  Mat  Hirt..  it.  law,  va,  BH(TMgKb.)> 

IVAlin  (ArM4i)  UMumi.  (Chfy«9>*<y«  Cnvierdc  Valendennea.) 

710.  Sparus  australis  ((iiintlu'rV    N'fw  Hebridw;  Australia. 

ChrywipAryj  auslralU  Ottnthcr,  Cat..  I,  491,  rivars  of  Auatnlia.   I>e  VU,  froc.  Unn.  Soc.  N.  8.  W.  Um,  i&7,  Api 
(Haw  HateMai). 

790.  Sparua  novas-caledoniEB  (V^fddiri  v    New  Caleilonia. 

Ckfy«qiAry«  MoiK  caUdoiiUr  Cai>t«l[utu.  iToc.  Zoi>l.  Hoe.  Vlrt.  1MT3, 110.  N«w  CaladoAla. 

781.  tamnm  barda  FonkAL  New  Gnbm  (lladeay) ;  Eaat  Indlea. 

PanUy  KTPHOSIDie. 

7M.  Pachyrnetopon  aquamoaum  Allcynf  &  Marleay.    New  Guinea. 

fiadki/mftoimn  iiuamotum  Allryne  ii  Mnrli  a) .  I'r-Mj.  Unn.  Hoc.  N.  S.  W.  IH7(,.  225.  HaU  aound  (New  OuiaM). 
ZTPHOSUS  Lac^pM*.     {TiOtmrl  Fon<kal,  177o.  I 
788.  KyphoauB  fuacua  (Lao^pdde).   Hawaii;  New  Hebrides  (Seale);  Vjuit  Indiea. 
7M.  Mfghmam  lemboa  (Ctavier  ft  Valendeajiaa).  Vanlcoto;  fiut  Indiee. 
79ft.  VyphOMU  maMtamdM  (Sanvage).  Hawaii;  LayHu;  Maieoa  L  (BiTan  A  Herra). 

ThtH  specii-x  iw«Bw  to  be  almoat  tdentieal  with  JCjgillanM  dtgtm$  FMen»  a  apedca  frona  tlie  wait 

coaxt  of  Mexico. 

796.  Kyphoana  wei^enaia  (Qnoy  A  Gaimard).   Umtui  JNSita  atuftt.  Waigiu;  Papua;  Caroline  la.; 

SaiiHja;  I^lau  If*.;  New  Guinea. 

Tliree  lartn-  f<iH><  imcnH  of  thia  apedca  weie  talien  at  Apia.  life  color  of  one  oailed  umu«,  bronia 
hrawnlah,  with  a  gru}'  mxii  on  eachacale,  tbeae  forming  pale  blaiah  itradui  attematlng  with  dariier 
br  n/.  treaka;  no otlwr cdon;  fbn all dnaky;  pale  below adaikatveak  abont  it;  operde dark- 

787.  Kyphoau*  tahmel  (Forskil).    New  Guinea  (  Blefkeri;  I-^aiit  Indies. 

8ECTAT0B  Jordan  *  tfUx. 
72B.  Bectator  aaureua  Jordan  A  Kvcrmaun.  Hawaii. 
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VmUj  GERRlDiC 

7—.  a^lMiiiiB  gig—  (Gflntlier\.    .\fnlu  Inn.    Samoa;  Fiji;  Ton^. 

Cterretv^puOflnUicr,  Cmt  ,  IV,  J>:,j.  Tonga.  Uitaiiur.  FtM-he  (ter  Midiwv.  ».  ui  sxiv.  ilf.  a.  Toiupi.  n)i,augHM 

lik  colore  of  a  epecitni-n  fmia  Apia  r*ll«4l  main  hm,  iiilverjr  with  lUBt  dark  aluulM;  no  btlKllt 
OOlon;  caudal  pale  edged;  first  donal  elevatt^,  it«  etlj^e  dusky. 

One  large  spedmen  aod  one  very  rnnail  one  taken  at  Apia.  Apparently  this  apecka  i«  distinct 
from  A'.  uUunffum  (Cfeiviar  A  VatooetaiOM)  of  India,  with  which  Day  onitca  it  X.  Mamgum  iaatill 
more  i-lon^nto. 

780.  Zyatasma  argymm  (Fonter).    Matu.    .Sauiua;  Taliili;  Waigiu;  Strua({  I.;  Tatina;  Aua- 
tnJia:  fiutlndlm. 

(Orrrrt  irnltHfnt't  y<Kiy  k  Uitlmarfl. ) 

C<iuipart.*d  with  A',  argyrrum,  X.  giyan  id  len  aiivery,  and  haa  mora  distinct  etn-ake  along  the  ruwg 
of  scales.  In  X.  gign  tha  anoat  is  longer  tbao  ajre;  the  body  ia  mora  domgata^  and  tlia  head  prapor> 
tionately  longar. 

This  species  la  mora  oonunon  at  flamca  than  X.  giga*,  iHit  arams  to  reach  a  nther  smaller  riie. 

We  have  8  t'xaniiiU'f  <>{  liifferent  !"iz<'^  fruTu  .\|iia  aiiil  I'lijjo  Ph>.'<«.  Life  (filore  of  an  •  \:uii|i!.-  ft  im 
Apia,  silvery,  without  dark  titreakM;  ventral  and  anal  light  yellow;  other  fnui  scarcely  yellowish;  edge 
of  aplDoiia  donal  doilcy. 

7S1.  Xjalwiia  abtewviiKtam  (Bleaker).  New  tiirinea  (Bamiay  ft  Ogilby);  Raat  Indiea. 

Tliis  rati  ii'it  lie  \/..i/-pix  rn/lliruitnif  i .(  r'li.rti.  whieli  if  a  s|ie<'ies  nf  Xi/rt;iiiiii,  «iirl  til  lie  friiin  .Tnytan. 
Bluch's  type  it<  more  elongate,  the  depth  being  3^  inches,  the  total  length  10^  incheti  in  the  lyiie  in  the 
Moaean  of  Batlin. 

799.  Zyatasma  m&croaoma  i  Bltn-ker).   Samoa  (Kner,  Sita.  Ak.  Win.  Wien  IMS,  A,  Sanii); 
Adinirulty  le.  (Uonther);  East  Indies. 
Tliia  epeciee,  radotdad  by  Knar  iioin  Samoa,  waa  aot  anen  by  va. 
788.  ZyatMUft  pnaoUntan  (Cnvler  A  ValcndeoiMa).  Vanicolo;  New  Britain  and  New  Hanover 

{ Peten« ) ;  Kswt  I  ml  iec. 
{OtrrtM /Uamatbuitt  Cuvier  dt  Vulenck-nutt,  adult.) 

ValandanneB deacribea  GenmpmieMaawB  hkviag  the  depth  3}  in  the  total  length  with  caudal. 

This  ic  true  of  the  very  younir  only  ( 2}  inches  long).  In  the  a<luU  it  in  3  or  a  little  leM.  (ierre*  puno 
I'ttui  in,  however,  evidently  the  itame  tus  (>.  jUamentotut,  and  the  luune  occurs  on  an  earlier  page  of  the 
mma  work. 

784.  XystMUa  adBaiOaa  (Bhvkur).    New  Guinea  (Mncleay):  V^t  Indies. 

738.  Xystfema  poeti  iCm  i.  r  A  Valenciennes).    Milne  Bay,  New  (Hiiii.  ii  MHcIeiiy  i ;  East  Indies. 

786.  Zyatcama  macracanthum  (Hleeker).    New  ciuiiiea  (Maileay);  l-iast  Indies. 

TTUEICA  Jordan  k  Evermann. 

787.  Xn<ema  biapinosum  (AUeyue  &  Macleay).    New  (.iuinea. 

Oerm  MiftBttaa  AUayaa  *  Maelcay,  Proe.  Lias.  Soc  N.  S.  W.  UW.  03.  HaN  a«iBa.  Anal  cairs  ii.  8. 

Family  E^tlULlDiE. 
K^UUUt  Caviar. 

Equula  Cuvier,         Aolm.,  ed.  1,  voL  ii»  S23, 1817  (I'MfaBotor). 
DnejOtnetthim  Fowler,  Joom.  M.  Nat  Sd.  Fhila.  190«»  517  (mndietor). 

788.  Equula  inaidiator  (BIcK-hl.    Tahiti  i  Kner  :  Kant  In.liri-. 

This  speciee  is  seiNUwted  by  Fowler  from  Leiogimllms  a»  the  tyi>e  of  a  dis^linct  geniw  l>f>,xtmeiaHm, 
characteriaed  by  the  vertical  mouth.  But  the  same  species  is  the  original  type  of  the  gentM  JS^nio, 
which  haa  been  regarded  as  a  synonym  of  LnogtMAva. 
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LEIOOHATH178  LM<pM«. 

739.  Leioynathus  faaciMus  (Lav^pedeJ.   Samoa;  Fiji  (Giintber);  New  Britain  iPetera);  East 
India. 

Thb8p«ciMtaooniixm«t6iaM«tnaiiwRmtipediMM  FigoFufoin 

the  mine. 

Life  colora  of  a  epecimt-n  from  Apia,  apato  on  rides  ud  donal  iMndidi  bnoy;  axil  Inuqp  and 
btaay  ahadea  on  dorrnl  and  anal  iina. 

Another  aperimen  from  Apia  waa  ailvery,  faintly  atreaked  and  barred  above.  Dorsal  apine  not 
iwehiog  tip  of  lait  ipine  in  apedman  S  indiM  loog.  Yomw. 

740*  Laio^athua  obacurua  (Sen!*'  (iuiiiu. 

LeiOfflMJtut  o6«ran>i  S<-*W.  Bbhup  Mux.  IWl,  74,  Ouaro. 

741.  Xitioeiiallhaa  equula  (FoiakAl).  N««  Gkladooia;  Ent  IntUai. 

JUpMlBi  eohOta  (CdtIh-  «  Vklmcieiniw).  QKataaB,  Ptwc  tort.  aacVlcUirta.  UOi,  114,  Kaw  Calirtonla. 

749.  I.eio^athui  dnamnniari  (Gbvier  A  Valendennea).  IMiiti  (Knar,  Novant  Ftebe,  167);  EMt 

Indies. 

745.  LaiAcaalhna  adantnlva  LaadpMa.  New  OninM  (Haeieay);  But  IwUeik 

744.  Latognatilnis  nnilhwnrti  (BaoMay  A  OgUbjr).  New  GoiiML 
£|«MlB«BlU«nM  Baur  *  OsUbf .  Vm.  Linn.  Soc.  N.  a.  w.  laaat  u. 

OAZZA  Corier. 

746.  Oazza  minuta  i  HlrM-lit.    New  (iiiiiicu;  New  iiritaiii  I  iVtt*ri4);  Tahiti  (iiJier);  East  Indiea. 

746.  Oozza  equxdnfonnia  (Uiippell).   Solomon       East  Indies. 

747.  Oann  nrgaaktntia  (Fomter).  Iknna;  New  Hebridea;  Bnt  Indiea. 

Family  MLLLIU.t 
VfUmra  GsTlar.    (  L'litnevidn  BIwker. ) 

748.  V^^anmia  Ttttatas  (FoTilcAl).    Vtte.  Tahiti;  Samoa;  Papua;  Bmbon;  Fiji;  Marqneaas  la. 

(Seal*-);  ^jwt  Imlieo.  * 

Tlufl  apeciea  ia  rather  i-ommon  about  Samoa,  where  atioat  a  doaen  apecimena  were  talteo.  In  life 
tlie  belly  ia  a  bright  aulphur^yellow.  The  nnmber  of  hands  on  the  caudal  Hn  ia  fewer  than  in  Vpenem 
arftf  fwieol  tboae  on  the  lower  lobe  beinir  very  hnwd  ami  lilnrk. 

Ufe  colors  of  a  ipecimen  (tailed  urtr,  olive,  wiies<  silvery,  no  tv*\  ext-ept  on  iris  anii  sides  of  i-nout, 
aide  with  5  g:<i]ilfn  ban<l8,  fonrtli  the  l>righteat  and  bmaileKt;  iM>lly  liri(;lit  ttulpliur  yellow,  in  a  broad 
atripe;  barbela  whita;  flnt  doraai  black>al  tip,  with  2  wliile  and  2  braaay  baoda»  one  of  the  latter  at 
base;  second  doraai  wKh  4  w'bite  and  4  ollTe  obfiqne  banda;  fnorth  and  fifth  lateral  banda  conver^rintr 
on  tail:  npiH  r  lulif  also  with  H  ilurk  oI)lii|iU'  handf  ami  4  wliiti-  hiimls;  Imvcr  with  'A  vvhitr  lui'l  2  dark 
banda,  the  outer  one  very  broad,  nearly  aa  broad  as  eye,  and  black  with  yellow  edge,  twice  the  width 
of  apper  outer  band. 

749.  Q^aamw  nvf*  Jordan  A  Evamunin.  Haww. 

Thi?<  larjro  rik-oip!"  ig  common  alfont  Hawaii,  but  has  not  boon  (wn  elpewhcro.  It  has  the  I>el1y 
silvery  white  in  life  and  the  caudal  bunds  are  more  numeruiui  and  more  even  than  in  Ljietietm  vittutm. 

700.  UpMBiOita  Imioptanw  (Caviar  A  Valenciennfla).  Hawaii  (fttalndachner);  Ceylon. 

751.  Vlponona  trasnU  Ridiardson.  New  Ouinea  (Macicay) ;  Eaat  Indiea;  Obina. 

( I^enau,  Amdupamu,  and  Hm^penm*,  all  of  Bleeinr.) 
70S.  Paeudupeneus  muItifasciatOB  (Qnoy  t.^' ( ininian) '.    Ha\\  aii. 

Thia  species  18  very  common  aboat  Hawaii,  where  it  replaces  tiie  P,  monna  of  the  islands  of  Poly" 
naaia.  In  tlie  former  speeiea  the  bright  red  area  atnonfftlie  banda  on  tlie  aide  iaiidiind  the  padocal. 
In  AnMf«|ien<it«  meami  the  bri|^t  yellow  area  ia  under  the  acrfl  doiaal. 
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76S.  PMudnpamiui  bumba  JonUn  ft  8e«le,  new  qieidM.    Jfbam;  Moof/a;  Moffa  (Juv.);  JVooim 
faiara.  SatiMM. 

fpriirut  tn/iitrintut  <i(lnthor.  FIm^Iic-  •h't  Sil<lv'(>.  .VP,  taf.  XLIV.  tlK.  B.  Varau.  SHmi«.  Amboim;  Hot  Of  iM^lMe. 
())»n>i(«  multifiiM-iiitut  •^•alc.  Ui<ihop  Mum  ii'ii,  I.  71.  I'Jlil.  <iuum;  not  i>f  yuoy  ii  liulmaril. 
Parvpenrm  muUi/atrinlut  BIcvkvr,  Miilloi'lio.  'M.  1^74:  AIIiik.  Miill»i<l<i>,  tal>,  iv.  Ok.  4. 

Head  3  in  length  to  fawa  of  cradal;  depth  eye  (k  10  in  bead;  interorbital  3.75;  maxillaiy  3 
in  h«ad,  its  distal  width  ftrakter  than  ejr«,  ill  poilerlor  end  not  nadiliif  Mow  anterior  maisiii  of  tft 
by  at  leit-xt  t\v>Htiiir(ls  wMrii  ..f  rvc:  <lonnlviii-0;  anal  7;  acalei  S-SS-6;  barbela  long,  reaching  to 

•MOml  row  of  Hcjiiff  in  irout  of  vi'iilr»lM. 

B«Mly  iihloiit;,  (■<iiii|>ri'8.>HHl,  ilcepei't  at  origin  of  apinooa  doreal;  depth  uf  caudal  peduncle  2  in  ila 
length;  botly  and  head  scaled;  lipa  wide;  teeth  in  a  single  row  in  each  jaw,  nn  teeth  on  vomer  or 
palatine*;  preoperrte  entire;  a  short  flat  opercular  spine;  jrill-ralcerssnm  and  sharp,  29  on  lower  limh, 

thf  liiiii;e>^t  -liijlitly  mr>i<-  than  "lu  -lialf  wiilth  of  ey«»;  only  two  roiii|ilclc  mw-i  of  .<(■«!(-  In't«cfli  the 
dorsal  tino;  iidglitof  ttpiuoiis  doraal  1.35  in  heafi,  its  base  l.W);  base  of  mil  dorxal  I. Mo  in  licad,  its 
last  ray  mmdly  elodfirte,  raadiing  to  baae  of  candal;  peetonri  1.S5  in  bead;  ventral  1.20  in  head ;  bnae 
of  anal  2. AO  in  head;  its  pont^'rior  ray  .'^nmewhnt  pndonge*!,  1.95tnhc«<l;  caudal  1.:i5in  head. 

Color  in  t<piritfi,  upper  hulf  of  txHly  hntwnish  with  wash  of  pnrplt>,  yellowish  white  Itelow;  a 
broad  saddle  of  )>la<'k  on  caudal  {HHluncle;  another  broad  blai^k  luind  from  antf  rior  half  of  xoft  dortul; 
between  these  two  is  a  br^ht yellow  area,  about  as  wide  as  the  poelerior  black  band;  a  narrow  black 
band  between  the  two  donals,  tin  yellow  linea  bordering  on  its  poelerior  and  anterior  mainina  bring 
narr<:>w,  alxnit  one  s<'al("  in  wiilfh;  abnMMl,black  Ijaml  from  iintcrior  two-thirds  of  npinouM  dorfsl; 
another  blwk  Imnd  in  trotii  of  itpinoua  dorsal,  inakiuK  in  all  live  iilack  vertical  Imnd^  on  the  KidcH:  all 
of  tlieee  bands  bwle  out  a  little  below  the  axis  of  the  IkxIv;  there  is  a  duHky  blotch  |Mi«terior  to  eye 
extendii^  mora  or  leas  distinctly  upon  nnchal  rc|{ion;  a  duaky  line  throogh  eye  and  alopg  aides  of 
snont;  spinoos  ddml  dnaky;  toft  dorsal  dnifty  at  baM  with  yellow  manrin,  and  some  4-5  narrow 
int^'rmanrinal  Umiof  alternating  li^ht  am!  iht^ky;  the  hi.^if  niy  of  <Iorsa!  in  iiiiircly  ile«'i>  black:  caudal 
dosky,  with  blaek  upper  and  lower  luarginti;  anal  yellowinli  witti  4  intenimrginal  longitudinal  lines  of 
dnaky;  paetofal  yellow;  ventral  yellow,  the  outer  raya  Uulsh. 

Life  colors  of  a  specimen  from  x\pia,  dirty  purplish  retl  mottled  with  black  and  yellow,  with  4 
darker  croeB-l>and»;  lower  mde  of  head  wine  red;  l»arbelit  purplit-h;  dorxal  clouded  du«ky;  second 
dorsal  with  blue  and  yellow  mtn  ak^  at  ti]);  i-au<lal  dirty  brow  n,  edj^e*!  with  black  alxive  and  l)elow; 
ana!  pale  violet,  and  with  4  violet  and  4  light  yellow  atreaks;  ventral  red  with  a  pnrple-black  edge; 
pectoral  bright  golden  orangn  Adult 

Anotherf|M'<-inien  from  Apia,  calle»l  mixinn,  wa.'< olive,  with  Roldcn  snIkc-h  and  }ihii?<h  ba."*'  to  »-ale«; 
five  blackii>h  croNH-iiands;  a  black  blotch  tjehind  eye;  first  duraal  duisky,  second  gulden  blackisli 
at  baiM>,  Htn^ketl  above  with  t<lai»h:  caudal  golden,  covered  with  fine  Unlsh  atretlEt;  anal  dusky; 
ventral  du.oky ;  pentoml  yeUowiab;  barbela  golden. 

This  gpecien,  common  fn  the  Bset  Tndles  and  In  the  South  Seas,  eeeoiB  navar  to  hnve  raoalvad  n 

(liHtinctive  !<|i«>cific  name.  The  imine  rrihifcinluii  ct-rtainly  Ih  Ioul's  to  /'jWMdiiqMn<M  (fAHCWflM^  whllo 
that  of  muiii/uKiatu*  was  given  to  tlie  couiiuon  lucjaiia  of  the  liawiian  Islanda. 

Twenty-Uve  apecfanena  fram  Apia.  The  type  ia  no.  617S7,  U.  8.  National  Mnason,  length  8.86 
inches. 

The  species  is  known  from  Samoa,  Guaiu,  Taliiti,  Vavau,  New  Guinea  (Macleay),  Mangareva, 
Barotonia,  New  Hebrides,  Tnbnai,  and  Nnkahivm  (Seale);  also  from  But  Indies. 

764.  Paeudupeneus  atrocingnlatus  (  KiiiT  'i.    M'luiin  .  Mikiiju.  Samoa  ( riiitittu-r  : :  \'jn  iiu;  Anil)oina. 

CprnrH*  alr«rinrjulatu>  Klii-r.  X.\I,  (ilikUtJ>«r,  Kluchc  tlir  .Hild-xN-.  .VJ,  aji  v»r  ('of  r  fr(/.4«  tjamoa,  VaTBU, 

Aaibftlna. 

This  species  is  doee  to  P$«»idv9eium  wmm,  but  the  coloration  ia  different  from  any  apednen 
eeenbyna.  We  therefam  regard  it  aasdtfiarantapBclea. 

7«ft.  ItondnpHiaaa  biCMelntun  (LaoCpMe).  Jliitaftni  idiiiiv  Mufa  (young).    Hawaii;  Samoa; 

Rarotonua;  Caroline  Is. ;  Stlornon  Is;  Marcus  I. 
(HuUvM  bijatctaltu  and  MuUu*  trifiuciatiu  Laciip^de.) 

This  spedes  is  oonunon  both  at  Hawaii  and  Samoa,  whan  ft  readies  a  kuijealae^  and  iahigiily 
valutHl  as  food .   It  in  easily  distinguished  tnm  related  apeeien  by  the  two  or  three  braad  cro— ehadesb 

one  under  each  dorsal. 
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LUe  colon  of  •  apedmsn  Iram  Apia,  called  mataUtu  lUitUi,  duaky  violet-brown,  no  red;  teaoea  of 
bunt  diffme  dmky  rrasBbara,  one  ander  flnit  dona),  one  under  second,  the  thiid  on  candal  pednnrle; 

h<'a<l  with  fiiint  viuli't  ami  v'ljMcn  fjifckf  and  t'<lK,'in>~;  liarlM  l'  b1adl«  yellow  at  ti|>;  Iwoinint  paler 
crotK-riiigo,  one  i^^forc  and  one  l)eliin<l  dark  lj«r  on  laudal  i>ediincle;  fine  dui^ky;  tii>t  dumd  dull 
bfonae  with  pinkbh  rays;  second  doim!  and  anal  dull  violet,  with  dull  yellowiah  croeMlreaks;  caudal 
vfolfli-blaek  mottled  with  yellowish;  ventral  dull  violet-broiMe;  pectoral  paler,  siinUar;  •doaky  bar 
acrom  its  bniie.    A  youni^r  example  was  a  little  more  mldiph. 

Anfithcr  specinifn  from  A|iia  wan  dark  l>ro«ni>h  jrray.  ii'>  r<'d:  tlin'c  liroad  Mai-ki.'-h  (-roHH-liande, 
the  first  at  front  of  liret  dorsal,  second  under  second  dorsal,  third  oo  i-audal  peduncle;  first  domi 
blackiab,  tinged  with  dark  red,  olive  at  base,  the  ray*  pale  violet;  soft  doiml  light  oliv«  with  blue 
lint^,  and  a  hniad  lilnrk  ri.T;  rumlal  atid  anal  :'iniil:ir:  v.'titrul  ilnll  red,  shaded  with  black,  a  doaky 

bar  acTfM^  Imi*'  of  ixTimal;     i  inral  [Mile  nildi(<h;  Iwrln-l.-'  ycll<)W. 

A  8|K'«  iMi«  II  rulli-il  Jiri,/u  I  MiuH^),  fnrtii  Apitt,  wa^  dirty  green,  mu<  li  marhlwl;  a  black  bar  IkjIow 
front  of  first  donal  and  one  below  front  of  second  donal;  second  dorval  and^aq^l  blackiab,  edged  with 
pttle;  ondat  doaky  ofive  brown,  palenxlged;  vaotnl  black,  iwle-edged;  fiifit  donal  browa,;  baibda 
yellow;  head  aolM  and  mottled  olive. 

7M«  Pseudupeneus  somifasciatus  (Maclcay).    Now  (luim-a. 

Upettrus  u-mi,hiii  iiilaf  Mii<^U-»}',  I'riH'.  Ulin.  Sue.  N.  S.  W.  IMM,  2C3,  Hood  Bb7. 

767.  ftoudnpeiMtta  porphyreus  Jankina.  Hawaii. 

7M.  Paeudapeiieaa  ehvyaatydroa  (Lac^pMe).  Matukm,  Samoa;  Hawaii;  Tkhiti;  Fal£  (Beak); 

Kaxt  Iridit'H. 

Pamitateiu  lant^fitUnrtu  Bleekcr,  Mulloldea,  67,  ISTl,  Am  Nil— 

Thki  apedee  la  commoa  about  9amoa,  as  ahw  about  Hawaii.   It  Is  well  diatfegoisbed  by  its 

peculiar  violacwiis  coloration,  like  the  Ices  nf  wini>,  ai-ninlin)?  to  Cominernon,  and  by  tbe  ptiliieii  or 
pale  area  on  the  liaek  of  the  tail  The  liartM'lM,  a.H  in  Cprum*  mrloMnmu*,  are  elonfjate.  There  t<4-en)8 
to  he  no  qucHtion  that  lAc^-{H\1e'Mglowitig  description  of  the  "MuIIuh  nnigeor"  hclnngK  to  this  MiKvieM. 

Life  ooUmoI  aapeouaien  from  Ai»a,  vary  pale  violet,  pinkish  and  greeniab,  not  nearly  ao  dark  aa 
inHawatt. 

709.  VaendupeneuB  oydoatomna  (Lae#pMe).  Samoa;  Kaat  Indiea. 

Of  thin  MjHficti  we  have  ihrit-  larjrc  r-iN-ciinenft  from  I'ago  Pago.  The  iii>efie«i  re>*mble«  /VHrfupr- 
Mus  duyttrjtdrot,  but  lacks  the  pale  saddle  on  the  tail,  while  the  general  color  is  clear  re«l  without 
maikfaifa.  Tbe  barbels,  as  in  Pmtdupeneiu  chrysmrydrm,  an  long,  reaching  paM  base  of  ventrals.  Tbe 
apedes  la  well  lapwaaiited  In  Sanvage's  figure  of  f'/trnnu  cyofaMiomiMi 

700.  Saendupeneua  safTordi  (S^-alet.    Uuatu;  Kant  Iiidi*>><. 

t^minta  cyofoWoNiuji  (iunthcr.  Flfx  hv  di-r  Stidscv,  flU.  1^T  l  Ma«c«rtaa  I.:  not  u(  Lac^pMc. 
I'pmnu  ehrftrrj/lhriu  .SHiimxc  I'uiw.  Muditi[itM-Kr.        nut  ol  UuetfMm. 
Vpencu*  t^onli  Soale,  Bbhop  Muaeum  IWl,  72,  Qtuua. 

Thia  apadfla  waa  not  seen  by  us.  It  la  apparency  the  I^pnwtw  cyefaMtonmsof  tifintber,  with  abort 

barbell),  reaching  pveopercular  margin,  and  with  a  pale  area  on  the  hack  of  the  tail. 

761.  Faeudupenaua  craasilabria  (Cuvier  &  Valenciennes).   Johnston  I.;  Papoa. 
r(  pnwM  luUu*  CuTlpf  A  ValctKienna.  Hist.  Nat.  Poim.,  vil.  S21,  ItOI,  lal*  da  Fraaca. 

I  pmetu  erxufOabru  Tii  v  lor  A  ValMieleilliat  op.  lit.  SB,  Aifea. 

762.  Pseudupeneus  chrysonemus  .Ionian  tk  F.vermann.  Hawaii. 

768.  Pseudupeneua  fraterculua  (Cuvier  &  Valenciennes).    Hawaii  (Stcindachucr);  fcieycbelles; 

Zaailbar. 

764.  Vaeadi»paMWtaBiirtiw(Kner).   Fiji;  China?. 

tt^tmtmbaitainoida  Knvr.  Novan  Ftache.  p).  iv.  SI,  Chioa;  not  of  Bleskar. 
GiMMWlKniotiu  Ktirr,  Xlu.  Ak.  WiM.  WIrn  IMS.  IS.  Kaaathia  (FIH). 

IMnt}tmmii  tnrri  Hli  .  kt  r  N<M.  Dlcrk..  IV,  112.  China;  after  KniT 

Ttiis  species  wa«  nut  taken  by  utt,  unless  it  should  prove  to  t>e  the  young  of  Piieudupateu*  chrytouf 
mm,  wbicb  ahowa  two  pale  lengtbwiae  stripee  on  the  vpptu  anterior  portion  of  the  body  in  life. 
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766.  PMudupeneus  barberinua  (Iji(V'[>(Mi>  .    Ta'vtuia.  SuBoa;  Mao       Fkumoto  la;  Harv^ 

I.;  Kiu)2Biiiill  !•;  Solomon  Its.;  Ka«t  Itxlitt'. 
Thla  widely  diffnaed  spedes  to  rather  oomnon  about  Sumia,  where  three  )argK  examples  were 
taken. 

Lift-  colorf  1)1  a  f»|«."cimen  from  Apia,  redilifh  gray,  with  hluii*Ji  aixl  yellowii^li  titreaki<  <»ii  lieaul, 
the  Hailtfi  <Hi|n-<l  witli  lironice;  a  blackish  brown  htriiM-  fn>ni  Hnoiit  through  eye  to  laitt  doreal  rnys;  • 
hrgie  dark  brown  spot  at  iMwe  o(  caudal;  donal  reddiith,  brown-«dged  in  (root;  second  donal  and  anal 
with  ohNrnre  yellowtoh  croaa  atreata;  caudal  reddish,  tlia  laya  yellowiih;  vaatial  and  paetonU  pale, 

tinge«l  with  yt-llowioh;  liarlwlH  white. 

A  larv<T  I'xaiuple  reiltler,  with  mark;-  fuintiT. 

768.  Paeudupeaeua  barberinoidea  (Bleeker).   New  Guinea  (Macleay);  East  Indiea 

767.  BMOdttpaama  Indiew  (Shaw).  Wtdefa;  XafM.  Samoa;  Tomja;  Fl}i:  WaHiia  (aa  V.  widgi- 

oiaitGuvlerft  Valeni-iettnw):  Vjmt  Iti<li(H. 

Of  this  ipeeiM  we  have  two  laige  apeciutens  from  Apia.  The  golden  spot  on  the  aide  o(  the  bade 
and  the  bladi  apoton  the  back  of  the  tail  are  characterletitt. 

Life  (filon*  of  a  fiNM  iiiit'ii  from  Ai>ia,  nliTe.green,  <-:>i'b  "•  ale  darker  oliv*'  at  a  taiga  oUeoy 

golden  yellow  blotch  under  w>it  ilorsHl;  a  larire  black  t>l<>t<  h  liefore  Imse  of  caudal ;  cheek  oltve,  with 
blue  Htreaks;  donnl  olive,  Kecond  dorsal  faintly  barn  d  with  braiwy;  anal  |unki»li,  nmilarly  barred; 
rentral  pink;  pectoral  pinkiah;  caudal  pale  yellowish  olive,  the  outer  laya  pink;  ventral  bright  pink; 
bailieb  pinikiab. 

768.  Faoadapaaana  pWooatigaw  (Bennett).  Hawaii;  Tahiti;  Gilbert  la;  Eaatlndica. 

766.  VMiidnpetMiiapl«iinMpiloa( Bleeker).  8lKMrtlaDdI.;SoloinonIa(Seale);  Jqian;EaitIiidiaB. 

770.  Vaeodnpeoetie  preorbltalla  (Smith  A  Swain) .  Johnaton  I.;  aoathweet  of  Hawaii. 

771.  Pseudupeneua  filamentoeua  (Macleay).    New  (i nines. 
I'lK-Mut ,lU>imtHto»iu  Maclisy,  I'm.-.  Unii.  Sim-.  N.  s  W  Ikm.  ifvi.  Hood  Bay. 

KXrUOIDES  BlMkar. 

778.  Kulloides  auriflamma  (Funskal).     CIu'imi;    I'rti.  i^ainua;  Hawaii;  New  (iiiiiiea;  (iwun; 
Bombom;  Tuboal;  Tahiti  and  NnknUva  (Saaia);  fint  Indiaa. 

f  fjirnf  M»  r^^^<Tm>l^■^»  t'nvirr  A  V«lrii<-lriiin-».  Hi«t  Niil  I'lii".    VM  S?*".  Guam. 

Th'u  epeciee  ia  abundatit  throughout  the  I'acilic.  \V'e  tt>uk  i<everal  lipeciinens  in  Pago  I'a^u  and 
about  a  doaen  in  Apia. 

Life  cpIor>'  of  a  -pei  imcn  from  .\pia  i-allc*!  >ifn'">i,  olive,  lielly  trilveiy.  flushed  with  re<l;  a  golden 
stripe,  very  bright,  w  ith  yellow  Hha<lei<  bIkivc  and  l>elo«  ;  a  blac-k  bar  acmm  bajH«  of  pw  toral;  ventral 
and  anal  blackish  yellow;  caudal  and  both  dorwiK  plain  grddcn;  |K^  toral  colorlt^n;  no  Imnt  or  S|M>ts. 

Another  apedmen  from  A^  light  gray  olive;  batrk  pinkii^h;  operclco  pink;  a  brownisb  yellow 
latend  bend  with  yellow  ahadea  bdow;  upper  flns  yellow;  lower  gray:  yellowonaideaof  head;  caudal 
dnllydlow;  barbels  white. 

778.  Mulloides  vanicolonaia  (Ctivier  A  Valenciennes).    Vanicolo;  .lolmston  I.   Siniib  fc  Swain). 

774.  XuUoidoa  aamoenele  Giinther.   4foi*^i  (white  or  lady  liitb— the  young).  Hawaii; 

Samoa. 

Thin  !<|iecii'«  in  very  ubnndant  alKiiit  Samoa,  aij<l  -rat<  >-l>  lesaoin  Hawaii.  The SDUU  Uadt  apol 
on  the  side  near  the  tip  of  the  pectoral  tin  is  very  con:-tant. 

In  one  spedmen  from  Apia  there  waa  a  inilden  orange  tateral  band  somewhat  interrupted.  Another 

H|HM  iiiifn  from  thi-  l'«  a1ity  wa"  ]>ale,  «  broad  dcci)  dull  yellow  lateral  ^trijM'  with  yellow  nhades  aliove 
and  U'iow;  yellow  da>lie«>  on  i^ides  of  liea>t,  iM^iiles  coppery;  a  tsniall  dark  brown  Mpot  altove  end  of 
pectoral  in  Literal  shade;  tint  dorwil  anteriorly  di>ep  yellow,  fading  beiiind;  second  donal  pale  yellow, 
eaudal  bright  yellow  ;  lower  parin.  Imrliela  and  fins  pure  white. 
The  Pa  mm  in  plainly  the  young  of  the  a/«/u. 

775.  Knlloiidea  evjUuinna  KInnringer.  Hawaii;  Layaan;  Tahiti;  East  lodtea. 
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no.  Xulloidea  fl&mmeua  Jordan  4  EveroHuin.  Hawaii;  Kaiatm  and  TMA  (Scale;  fiadiaiia 

the  yoiini;  "f  -^f-  j'iliiijfri'\. 
777.  KuUoides  pflugeri  Su-indachner.  Hawaii. 

77t.  KulloM—  mufiamSmm  f Cnvier  A  V«l«ncienne«>.  New  Oolnea  (Bleaker);  OBylon. 

Family  TOXOTll).*. 
TOXOTES  Cnvier. 

770.  ToKOtea  JaoaUtrix  (Pallaa).   New  Gainea  (Maclwy);  Ftti,  New  Hebrides  (Seale);  But 
Indiea. 

Family  SlU. A(.I\ID/E. 

8ILLA00  CQTitr. 

790.  Silla^  aihama  (ForekAl).    AUniiralty  Is.  (UiinUier);  Bougainville  Is.  (Peters,  Btrl.  Mon. 
187«,SM);  Enkindles. 

781.  anugo  oiliAte  Onvler  A  Valeiieieniies.  Twey  L;  Mew  Gninca  (Madeay);  Anatndia. 

789.  Sillago  insularis  Caotelnan     N<  vv  Caledonia. 

Sitla'f  '  lU'aa  or  iniulariM  Ca»tt-ltiiku,  ITi  w.  JUwI.  f^K.  Vict.  IttTS,  lU,  ^i«w  CaladoiUa. 

78S.  Billagro  ^acilis  Macleey.    New  Gainea. 

mat$  tnem  Heslear.  1^  Uan.  Sae.  W.  8.  W.  MSI.  m,  MaU  9tmm4. 

Paallj  MAUCANTHIDiB. 
KALMUURHira  Otvlsv. 

784.  Malaeaatlww  pawlvinaia  (Vaillaat  A  aaavi«e).  HawaO. 

oeiOOn  JeMaa  ft  tsale.  aew  ffssaa. 

Oesoaofw  Joidaii  4k  Seale,  new  feoiv  of  MalaeaiiMdK  (M.  lalonMaftM  Lae^pCde). 

785.  Oceanops  latovittote  (Lad^e).   OiolasBini.  Samoa;  Psiaa  Is.;  Pkpaa;  East  Indies.  (PL 

XXXIX.) 

Th'w  sini^larly  beantlfa!  flah  is  rather  nn  at  Samoa.  Two  laryf  xptH^imeiw  were  taken  at  Pago 
T&K<>    The  large  si«e  «n<l  brilliant  blue  colonition  cli(itiii>;iii«li  thi«  ciKTiif ,  in  a  very  iiiarkt-il  manner, 
froui  ita  tlali  gny-colored  copgenera.    It  baa  alao  a  much  longer,  pike-like  snout,  thus  unlike  Mala- 
cmUlnu  pbtmieri and  parripbtnh.   It  may  be  held  asthe  typeof  a  dletfncl  sobgemieorgeniis— Orenweps 
thia appellatiiin  U-inv'  a  tnttiwliitlnti  i-f  tlic  native  name. 

Ufe  coIdtm  I  if  a  >|>i'i  iiiit  ii  frtJiii  I'lijfo  I'at;o  calk'il  guiatami  I  eye  of  ilie  sK-a  i.  iiiU'HW  violi't  l)lue; 
bade  bla<*k.  witit  the  blue  reiluit'tl  to  atreakt*:  jet  black  lateral  l>au(l;  belly  abniptly  white;  duMky 
acram  base  of  pectoral;  doraal  duaky  at  base,  abni]>tly  gimyish  above;  caudal  black,  with  a  white 
aqoare^  bliiiBh  white  stripe  above,  upper  angle  brown;  anal  whitish;  ventnl  whitiab;  pectonl  blue. 

Family  PSEl  l)(»L  HH(tM!l).4:. 
PSEDDOCHAOMIS  M uUar  4  Troiehel. 
780.  FaeudodUNMlisftuetteMOIIer  ATroschel.   ^lomon  Ik.-,  Yai>l.;  I'alau  Is.;  East  Indies. 

'  PSEIIOOOKAHHA  Sleeker. 

787.  Pseadogramma  polyaconthua  <  ItUfker).    Tnhiti.  Fiji;  Mari•ll^<  I.;  Kaiateu,  iii.li«^. 

Pteudoehntmu  |Krfv'«"""'Aiiix  l;l  •  \.<  •  i .  tusih-,  vit.  JT"),  Ivv.,  Tcrnatc  Kii>  t  Siu  Ak.  Wiw.  Wicii  l""  "  Fiji 
(itinthvr,  Flx-hf  <lcr  SiiiNi  i  .^i  i,if  tJn  a.  Tnlilti.  lUiatia.  K.m'u  r.  It.h  Ai  ,  Nnl.  Sci.  Phlla.  IWJU,  &at 
Tahiti. 

Ptewtogntmrna polyaeaalkut,  Bryau  it  Hvrrr,  Bubop  Muwuin.  vol.  ii,  no.  I.  IWS,  m.  Marcus  I. 
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Vmlly  ClRRHlTIOiE. 
cHxixoDAcmm  onitr. 

788.  ah«iloda«t]rla»  vittatua  Garrett.  Hawaii. 

CISRHITUS  Lae^pMe. 

789.  Girrhitus  marmoratua  Laoepede.    Potali.    Hawaii;  Karotonga;  .Samoa. 

Thiaapedei,  very  commoitttBawin,  b  not  nraaboattha  raebof  SiuM^  apMiiiMiM  WW* 
taken  at  Apia. 

780.  Oixrhitua OKjcaphalna  Boinett.   B«nh:ttii  I.:  Marshall  gfoopi  Eaat Indioa. 

PARACIBaHITSB  Bleckcr. 
791.  Paracirrhites  forateri  iCnvicr     Valfncii-nnt*  i.    Ilu\\aii:  ManjUi-MU  If).  (Soda). 
798.  ParacirrliiteB  arcatus  (Cuviur  6i  XnWncmmm).    Hawaii;  New  (iuinea. 
788.  PttMinbitaa  dBOtu  (Gunther).  HawaU. 
784.  Pandnrbitaahmniatietai  (Gantber).   Kingnnill  I.;  TUiitL 

(HrrhiUi  firmlMMut  Citnthc-r,  P1«b«  der  HUdw«.  69,  ul.  ha.  flg.  a.  Klocsmlll. TMhM. 

780.  Paracixrhitaa  polyatietna  (ti&nther).  Tahiti;  Kiogunill  I. 

CMMmfUfMdmaOiMhti,  nrtlwdaraiMM, laf.  N.  Og-  a.  Klaganilll,  TaMO. 

788.  PiacMinbitaa  Balaaotoa  (Gunther).  Tahiti;  RaiatM. 

Cirrhilrt  mrtauotui  (SanthtT,  KiM-hf  <U  t  Siirlw-v.  72.  Int.  52.  (Ig.  r.  1878,  Tahiti,  Raiatea. 

797.  Paracirrhitaa  puaetatoa  (Cuvier  dc  Valeociennca).   Savaii  (Kner,  SiU.  Ak.  Win.  Wiea  1868| 
16). 

Thia  apeelM^  obtained  at  Samoa  liy  Knar,  waa  not  aaan  by  ua. 

QIBBBXT0I98A  JaaMai 
788.  anIittoldMliinamla  JanUna.  Hawaii. 

Faaily  FOMACBNTRIDiE. 
nmif  Oavtar. 

788.  PMBBaa  Wannlaaitaa  (Bloch) .  New  Oofaiea  (Mackay);  bat  ludica. 

AVnOPBIOir  Bloeh  ft  Sehnaidar. 

800.  Ampliiption  nMlaaopua  Blacker.    Samoa;  Tonica;  PcMupe;  Solomnn  la.;  Goam;  Wood- 

lark  I.;  New  Guinea;  Eart  Indlet;  lyEntrecaflteanx  la  (Macleay.) 

i4mpAi/jrioN  mWunopN*  Ble«kcr.  ,\inlxiiriH.  Nal  1  IJ<1^.  Ind..  III.  Xl,  Amboina.   CMiilht  r.  Cut.,  iv,  li. 
ProfliilHt  mrlannpHt  illci-kcr.  Atlnn,  rumiufiitrnln ,  *i.  tali.  iir<T,  t\g.  7.  1S77,  Hinitaf">rf,  Ceraiu,  Tcrnatc.  Amboiiu 
Solur.  New  Uuiiii-«. 

AmiihiiirioH  rptipiiium  Uunlher,  Fuirhv  (Icr  8i)<lM-f,  TJ!),  Too(a,  Samoa,  Ponape,  Solomoo  la.   Scale,  Biahop 

Miiwum  IWI,  82.  liiiam.  Dotcrf  Bloch. 
AmfihiitrHiM  m>jnu/ai<-iij/iu Thiolll^re,  Kauaa  Wuodlark.  18!^,  is'i7.  Woodlark  I. 

Of  thm  8(KTK-H  four  fpt-fiiiieiin  were  taken  by  ua  at  .\})m,  aiiil  om-  at  I'ligti  Pa^o.  The  ipaeiniana 
i^rea  wall  with  Bleaker'a  plate  and  with  each  other,  and  the  apecica  ia  no  doubt  a  valid  onau 

Lifecolonofaapedmen  from  Apia,  deep  reddish  Iwown,  tbecaadal  pednnde  briffht  brownlah, 

till'  anterior  rejjinn  <U'«'|i  urnu'^i  '  rn  .v:!  nr  ciiuiuiiiun;  a  pale  violet  Mripe  urn Im-hiI  e<l>te<I  Itefon?  and 
behind  with  iiiditsw-blue;  vftiiral  and  auai  black;  d>raal  mldiab  brown;  paler  behind;  pectoral  de^ 
annamon  brown;  caudal  pale  biowniah  yellow. 

801.  ABpb^riOB  nriOB  Do  Via.  Sonth  Seax. 

.tmphiiiri'tn  rin  .n  !>.■         l'r.«    I.lmi  «.«•.  X.  .<«.  W.  liRI.  VKf,  Sonth  Scaa. 

602.  Amphiprion  polymuus  ^IMuch).    IVIauIn.;  rututpv;  i'^atit  Iiulifs;  JaiJ«ui. 

According  to  Gilnther  thia  speciea>  with  mdaNoptui,  frtopfo  ;  rhrytopiervm,  and  xamtlmnitt  is  baatd 
on  vaiianta  of  AmfUdfnm  qiUppnun.  Thia  view  ia  open  to  qnaatioii. 
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808.  AmsMgaAm  tricolor  GflntlMr.  IUmi  Is.;  N«w  Golne*;  Eig(  IndioB. 

804.  AapUpriion  ssaOiUras  Citviwr  A  Va)«ici«nDei.  SanuM  (GOntlMr) ;  Fonape. 

806.  Amphiprion  chryMpt«rus  Cuvier  A.  Valeniienneii.    Kingsmill  I.  (Qflntber);  BowrbODl. 

806.  Amphiprion  bicinctua  Kiippcll.    Siloiiinn  Is. :  (  inani;  Ka»it  Indies. 

807.  AmpKiprion  parculk  (Lso^pMe).    Borebora;  Vanicolo;  New  OuiDea;  New  IreJutd;  New  Brit- 

ain;  Sotomoa  la. 

808.  AaipUpriiim  p*puuuis  Macleay.    New  (iuiiu-a. 

Amphlprinn  j^ifiurntit  M>cleay.  Proc.  Urin.  8<kv  X.  8.  W.  1H83,  271. 

800.  Amphiprion  perideraion  Bleeker.    IVlau  Is. ;  E^t  ImlitM. 

810.  Amphiprion  bifaaciatua  (Blocb).   New  Guinea;  Eait  Indies. 

811.  Aaiphiprion  voasnksvti  Bleeksr.  NewOolDea. 


815.  Pomscentrus  pavo  (Bloch).    Taupou.   isauiua;  Tatiiti;  Puiiape;  Bouliaui  1.;  Wuudlark  I.; 

New  Britain  (as  A>maenilnM  Mtalw  De  Vfa^  Rrml  linn.  Soe.  N.  8.  W.  ISM,  461);  EhI 

Indit-s,    in.  M.  tk'-  1  ) 

This  iH'Hutiful  little  ti»h  \»  very  Hinindaiil  u1m)iiI  the  coral  m-f.M  of  Samoa,  and  i.H  the  handwiment 
of  all  Miu'  li-'hiK  called  ISHpOti,  or  danuel.  Wf  have  ahout  100  M|H-<-iiiieiif.  In  th<>  MriiuUer  I'xatnpleH 
the  back  and  sides  are  asarijr  onifonn  eky-bloe.  In  the  adult  the  blue  beoomss  difierentiated  as 
stnaksaad  HneaoB  endi  aoale,  the  orange  ground  oolor  neulf  hidden  by  the  bfae  markingw, 

ftiaeHilr«»  iMlliM  De  Via  aesBM  to  mres  hilly  wtth  JaawewiirM*  jwwe.  It  Isdoubtleaitbeaame 
■pedes. 

life  colon  weie  noted  as  Mkms  in  varions  spedtnens  of  P.  poeoi* 

1 1 1  SppiMmen  from  A|iia,  rallfd  Uniitou.  Brilliant  sky-bhif ,  prayer  below  and  on  oandal  pedonde; 
a  dark  s^tecly  wis*?  on  each  scale;  head  |m)futJely  .-ipotteil  with  blue,  the  8Miall  and  darker.edged; 
a  larK^  black  oc^llua  on  operrolar  angle;  dorml  hliic.  deep  btoe  on  distal  half,  the  tips  of  lir«t  mft  raya 
almoot  black,  posterior  ray*  mostly  golden;  caudal  golden,  pale  blue  menially  at  base;  anal  pale  blue, 
distally  pale  olive;  pedonl  and  ventral  alightly  yellowleh. 

(2)  From  Apia.  Deep  violet  hlur,  t  h  ar,  the  dorsal,  anal  and  caudal,  with  caudal  peduncle, 
flbadinK  into  bright  gnl<len;  ol  ilunstl  ami  anal  ileep  bine;  «  small  opercular  sjiot,  none  on  body 
or  axil;  pectoral  i«ale  yellowish;  ventral  bla^  kinh. 

(8)  From  llwo  Fauo.  Deepest  violel-blae,  intensely  dark  Uoe  on  back;  head  with  many  pale 
■ky-blne  dots  and  carved  Knee;  two  from  eye  to  month;  a  Mae  line  around  chin;  candal  pednncle 
and  |>r>Hterior  part  of  soft  dor«»l  and  anal  with  whole  caudal  d«i'p  orange  ydl  iw  ;  a  >\fv\t  black  »\^\.  on 
opercular  angle;  axil  with  a  blue  dot  rather  faint;  no  spot  in  axil  of  doreal  and  anal;  apinoua  doraal 
Md  front  «f  softdorml  deep  blue,  edged  wltb  sky-Uoe;  fmtral  and  peelotal  pale  blalsh;  anal  and  dorsal 
pointe<l;  cjiudal  jminttHl  with  une<|ual  lobes;  brcaot  blue,  with  dark  streaks. 

(4)  From  Apia.  Hn^ht  lihie.  with  indigo  markingson  head;  a  black  o{H*rcular  spot  with  a  white 
onebefon^  it;  -piniiu-<  dorsal  deep  blue;  soft  doraal  golden;  caudal  pure  yeUow;  anal  pale  yellow;  no 
fin  spots;  ventral  blue;  belly  pale  blue;  pectoral  colorless. 

(6)  From  Pago  Ttegfi.  Vivid  bine  head,  shoulders  and  back,  with  numerous  spots  of  tight  bloe, 
also  violet;  Humll  Mai  k  oiHTcular  spot:  axil  nn(<puttc(l;  firyt  doraal  blue,  with  blul•ki^ll  »xlg»>;  sw-cond 
doreal  golden,  bLack-«dged;  no  black  spot;  c-audal  and  caudal  poduncle  bright  yellow;  anal  blue; 
ventral  dnsky,  peetomi  Uuiih. 

818.  FomMSOtrtts  eTummaa  Bleeker.  New  Guinea  (Madaay). 

814.  Pomacentrus  prosopottenia  Bleeker.    New  (tuinea  (Macleay):  Kaxt  Indies. 

81B.  Pomacentrus  troniurus  Hlt-ekcr.    Tahiti  and  F'at<'  (St-ale);  Ear t  Indies. 

816.  Pomaceatrus  bi£aeciatua  Bleeker.    BiKiton  i.;  Eaxt  Indiea. 
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017.  Pomacentrus  trimaculatua  Cn vier  A  ValendaniM.    Man       Gwn;  liaroM  I.;  New 

Guinea  (Macleay);  Ewl  Indies. 

This  gpedeii  la  Mrily  reeoKnlwble  by  tbe  black  »pota  on  the  aide  of  the  bade  Itma  noitaken 

t*cant>'  to  permit  of  certainty. 

Bl%.  Tomaeaiiitrua  BOtopbthalmna  Bleeker.  Woodlark  I.;  FM;  N«w  HebrideB  (Seale);  Eut 
Indies. 

This  speciM,  not  taken  by  w,  ia  very  well  marked  by  itacoIoraUon,  tbe  anterior  doml  region 
being  violeC>browni  tbe  rest  of  tbe  body  largely  yellow. 

VomaeeatnuiraiiillJonlan  AScaie,  newapeciee.    FoniK.  Samoa.   (Pi.  it,  flg.  2.) 

Hem)  '.l.iyi^  iti  Itnyth.  1.  plh  2;  »•>»•  2-H."t  in  head;  dorpal  xiii,  14;  annl  ti,  Irt;  wales  twenty 
M-aU-s  in  lateral  line  |)rii|ifr,  which  enda  aoder  poeterior  thinl  of  tH>ft  dorral  tin;  interurhital  equal  to 
eye;  xnout  S.40  in' head. 

Body  coniprewed.  elevated,  the  upper  and  lower  ontlineo  evenly  rounded;  depth  of  caudal 
peduncle  2  in  head,  U»  len^'th  2.75:  mouth  Rmall;  maxillary  reaching;  to  lielow  anterior  marvin  of  eye, 
a  Hinifle  i^erieH  of  ratluT  IIhI  ciiltiiii;  teeth  in  each  jaw  ;  no  ie«'lh  nn  vomer  nr  ]>alatine»;  ppwjrbilal 
rather  wide,  2  in  niazillary,  ita  lower  poeterior  margin  strongly  toothed;  suborbital  very  narrow,  about 
one-half  as  wide  aa  preobital,  its  lower  roaifpn  toothed;  openle  entire;  prBoperefe  denticDlate;  gill- 
rakeni  rather  hlunt,  the  lonjri'j't  hw  than  wiilth  nf  |nniil:  ha«e  of  dorval  1  7"i  in  Icnglh  nf  fish  w  ithoiit 
caudni,  itn  Uin((e!>t  ray  1.20  in  )u>ad;  |NiN(<'rii>r  <-xtn-niiti<^  of  dorwl  an<i  anal  pointed;  laiKe  of  nnal 
e<)UHl  to  head;  ]>ertoral  equal  t(>hca<l;  tintt  rayfof  ventral  iiinirhM  pmionpd  nnd  fllifotm.  mafihlUfl 
to  baae  of  anal;  caudal  forked,  its  lobes  alightly  lon|^  than  head. 

Color  in  spirits,  purplish,  lighter  with  yellowish  wash  on  upper  third  of  body,  the  colon  thns  bung 
revcm-il  from  the  nxiial  colorin):  in  fi-hcs;  M"ale»  with  hhie  iliit.«  in  the  center  which  form  numeroiw 
blue  lon^citudinal  line:*  on  VhmIv,  alxnit  17  on  each  side,  fxunc  inure  or  less  irregular,  theup|>erone  of  the 
lioee  extending  from  tip  of  raont  over  intemliUal  spuct-  ali  mi;  base  of  donal;  tbe  second  has  its  origin 
on  nuchal  region;  the  thirtl  haa  its  origin  at  posterior  of  orbit;  two  narrow  blue  lines  from  orbit  to 
month;  a  distinct  black  opercular  upot;  a  black  blue^ged  ocellus  on  the  base  of  tbe  7  poeterior  soft 
dun^al  ruys;  dorsal  yellowish  with  dark  nmr>;in;  caudal  bright ycUow;  pectOTal  briglit  yaUow;  Ventral 
and  anal  dark  bine;  the  anus  has  3  bands  of  blue  dots. 

Ufe  colors  were  noted  in  variooa  epedmens  aa  foltowa: 

I  1  'i  SjMTitnen  fr<>ni  Apia  rallt*<I  rrtiitli  (hhie  water).  Brilliant  clco|i  hhic,  'Inrkeef  1«'lnw:  thf  hnck 
abruptly  oranf{e-yel low  with  two  hitie  (<tri|>er"  itn  cMch  Hide,  breaking  up  behinil  into  rows  of  dots;  no 

median  atripe;  <ii>n<ai  omriKe  with  blue  e<lge  and  i>iuc  di>t2<;  wift  donal  with  a  luge^  blaek«  bine  odiged 
ooellna;  caudal  and  pectoral  golden;  ventral  and  anal  blue-black. 

(2)  From  Apia.   Deep  purplish;  dull  golden  aboat  gillH>penin)!:«i  and  on  tailt  sides  of  head  and 

n-v,'i'>n  of  t,'ill  i)i>enin>{  with  numeron.H  nky-bllie  s|)<ttH;  n  rminii  Mnck  f>|Kit  on  an)?le  i>f  le 

above  black  speck  in  axil;  d<>n«l  hniwniith,  dull  golden  U'liiml  with  a  hla4'k,  bluieh-edge<l  ocellus 
on  base. of  aofttlonwl;  obscure  blackish  Imnd  along  ml<ldle  of  fpinmiH  dorwal;  anal  browniab,  with 
fbar  or  five  oblii]ue  irregular  blackish  liands;  pectoral  and  i-au<lal  golden;  ventral  blue-black. 

(3)  From  Pago  Pftt^o.  Irides^vnt  purple-l)lne  on  sides  in  po6t-|H"<"toral  region,  fading  behind  into 
brown-blue;  above  rich  iiml>er  with  blue  in  lontiitudinal  iierien  nf  <lotH;  ilonail  lii^ht  innlM-r  wiih  a  very 
narrow  maiginal  bright  blue  line;  anal  purplish  brown;  peetorai  thin  clear  yellow,  purple-violet 
below;  domd  with  black  ooelluB  with  narrow  bine  margin  on  posterior  end. 

(4S  Friiin  Apia.  Badi  golden  brown,  ifntyinh  on  tail;  hiiIcx  ami  lielly  deep  blue;  a  mw  of  dark 
bhic  i-ixit.-*  alun^;  each  mw  of  ><calefi;  two  dark  blue  Htri|H'H  from  i<uout  tu  dorwil;  dnrsal  goUlen  browD, 
blue-shaded;  a  large,  blai  k  n  il  i-  )ijue.edgcd,  on  tbe  base  of  last  mft  myf,  caudal  pure  golden;  anal 
blue-bla<-k,  w  ith  two  oblit|ue  shades  across  it;  pectoral  gohien;  ventral  bine-black. 

The  yi'unir  of  this  ciK'cieg  ie  remarkable  for  the  reversal  of  the  coloration,  the  hack  lieing  goMen, 

tlic  luui  r  part-  \  \<Ar\  hlark.  With  a;ic,  the  dark  ciiloniti'Mi  <  \1.  iii|-  upward  .iti  the  hack.  The  Mack 
opercular  Hjiot  and  tlie  black  ocellun  at  the  end  of  the  yix  ■lurr.al  remain  the  same  at  all  am'c.  Tbe 
violet  s]iot8  on  the  side  grow  fainter  with  a^e  but  >lo  n<>t  di.-ijipiK-ar. 

Fifteen  specimens  from  Apia  and  one  Irotu  Pago  Pago.  Tbe  type,  no.  61740,  U.  b.  National 
Museum,  18  2.75  inches  long. 
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8S0.  Ponmcentrus  tripunctatus  Cuvier  &  Valenriennea.    Vanicolu;  Fiji;  Eaat  Iiuii«a. 
A>iMicm/ruii  Irtptinrlaliu  Cuvler  A  Vaienclennea,  HIat.  Nat.  Poln..  V,  421,  1830,  Vaaicoto. 

t  Pmuu  rniruji  iriiiHtattu  BhRiibei*  Jn  Carhr  A  VatoMlmuM^  op.  «iU  t,  lOt,  VM,  Hal        Btamit,  Mm. 

Ptmntentrut  Iruiomrtiij,.!,  Ktii  r.  Slli.  Ak.  Wl«,  Wlcii  Ift  .H.  f.*;  Kandavu. 

Tbia  species  waa  not  uken  by  ua.  The  bbck  ooellua  on  Ute  back  of  the  tiiit  Mem*  U>  be  a  dii«tiac- 
tive  duuKter.  It  b  doobtfnl  wbetber  PmaeaOnu  ifonotf*  of  Japan  w  tlw  nnw  qwciWi 

Ml.  FonaMAtraa  amIwIiiMMto  Bleeker.  N«w  Qainw  (Maclaay). 

Sm.  VomaowitnwtaakKBnidBfiMnr.  Gmm;  EMtlndiai. 

8S8.  Pomacentrua  aemifaaciatuB  <  nintlipr.    Boe^tori  I.,  Mar-hall  (Jmup. 

Pomac€nlru»  ttmi/iuciatiu  Giliiltu-r,  Klx-he  ilcr  Sildaee,  1U6,  with  plate.        Boston  I. 

TUm  qwdw  wai  not  teen  bjr  iu. 
SS€.  >BBinc«ntrw  JobMmI  Jonlwi  A  Evwauum.  HamiL 
8M.  iMBaeontrus  analis  Mauleay.    New  Guitiea. 

Pnmnrmtrur  iinrtlit  Mni'lcHV,  l't\«\  I. dm  S<m-.  N.  S  \V.  IH-tl.  3ft4. 

8M.  Pomaceatnu  melanopterus  Blevker.    funiia;  Tu'u'u.    Saniua;  I-Iaat  Inilico. 

Tell  HiH'i  irin  ii-*  fn iiii  Apia.  This'  fiKV'ii'x  i-'  cii.-ily  ?<'|iBnit«'<l  fruiii  /'.  uit/ricnu*  and  other  black 
apsciea  by  tlie  large  black  spot  covering  thewtiule  baae  of  the  pectoral.  From  moat  of  the  black 
Mpecies  It  may  be  known  by  tbe  praenoe  of  18  donel  eplnee,  thef«  being  but  IS  In  P.  tilfrieam  and  P. 

lirifhu. 

Life  cok>rt<  <>l  a  rtijvduien  fruui  Apia,  called  lu'u'u,  all  l>La«'k,  a  large  jet  black  aput  or  croaa  bar  <ju 
biM  of  pectoral;  belly  with  coppery  aliade;  giay  epote  on  aralea. 

•87.  Fomacentrua  littoralis  Kniil  \  Van  n<t^^>  It    TnUtt;  CfenUnela.;  Waifiu;  Gum;  81iort1and 
I.;  Raiateaand  Makatea  (tn-aley;  East  Indieii. 
This  fpecks  ie  dtstinffoiabed  by  the  preaence  of  IS  domi  sptnes.  a  plain  dority  coloration  with  a 

black  H]Kit  on  tilt*  ti]'  ..1  thr  0[M'rcic  niily,  iitnl  a  str<»ugly  Mtrrate  .Hulxirliital.  In  P,  htorHatnn,  which  i.i 
similarly  colored,  thia  Ihiim-  is  nearly  entire,  lii  /'.  nii/riiiiiui,  1'.  lividut,  and  its  allies  or  variatiutia 
there  are  12  dorasl  spines. 

This  species  was  not  taken  by  us.  The  apecies  called  /'.  euMrgituUut  and  P.  chrymnu  are  almost 
certainly  identical.  They  would  be  certainly  i)Iace«l  in  /'.  liUnnUit  were  it  not  utated  that  tiie  caudal 
is  yellow,  unit  there  in  no  tiieiitioii  of  uii  o|HT('iilari<|Hit.  .Vccorilitij;  tuSauva^e,  the/dlorofi* of  Bleekcf 
Is  a  <liff«Tc!it  ^pr.-!.  -',  ].n>|HT!y  ciilli-^l  I'oiniKYiiirui' priMigtr  CuvKt  it.  Valencieunee. 

888.  Pomacentrua  inornatua  De  Via.  Samoa. 

PommenUru*  tmmahu  (mlipriaMI  Nftwtaa)  Os  Via.  Pne.  Uaa.  Soc.  U.S.  W.  ISM.  491,  SsMli  Saaa. 

Tlirt  r  iiiit  n-  trnin  .\pia.  This  linh  im  plain  lilm  ki-li,  without  s|M>t.  The  n<w>e  is*  di-tiin  ily 
blacker  tlian  the  rest  of  the  body.  There  are  I'i  dunsil  apmeo,  lai;gely  enveloped  in  tlie  scaly  aheath, 
and  theeaborbHal  is  almost  entire,  without  the  stroag  ratrorae  eerraUone  seen  in  moet  of  the  other 
hlui  k  !'|H  cie;<.  The  ^iKK'ici*  \g  c<>rtainly  identical  with  P.  iiMrnafiM  of  De  Vis.  Pomaetnlnuemarguuau$ 
aeenu  to  differ  in  the  »trongly  aerrated  praorbitaL 

M8.  Pomaeentraa  aigrleaiM  Lao#pMe.    TVh'k.   Samoa;  Fiji;  Tonga;  Fiilaa;  Ponape;  lUiitI; 

RaiateK.  Miir.|iu'H;is  I.  anil  V-Mv  :S»ralel;  l-jif^t  Indies. 

{ ISmnreHlrnn  tfoloiitrr)*  ijuuy  ,V  imliiuml;  I\imaniUnu  lirninini  I^hmiU.) 

Thit?  KiHN'icx  if  very  abundant  in  all  the  ixvuIh  on  all  the  coral  reefs  of  I'ikjIu  and  Tutuila.  It  may 
be  known  Ironi  its  intimate  aar>(H-iate,  J',  hntlitx,  with  which  Bleeker  ha*  <  onioiin<le<l  it,  by  the  oanow 
preorbital,  more  exlfinsively  scaled  forward,  in  lioth  species  there  are  12  dorsal  s^es,  and  the 
preorbital  is  stronRly  serrated.   Usnaliy  the  color  of  the  body  is  plain  dnsky  oliw,  without  blue 

spot.s.  The  ihi.Hky  s]«il  or  shade  on  suit  dors;il  anil  on  axil  of  ]Mi  toriil  i*  \arioii.-ly  developed,  wnne- 
tiiuea  very  distinct,  tk>metinje»  oliaiure.  Tin-  bin  •  >irip  •  on  the  MulMjrbilal  is  UNUally  but  not  always 
distinct. 

B.  B.  F.  l.Oo— IV 
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Either  this  epeciee  or  /'.  alho/atcialu*  most  be  the  original  P.  niffrieant  of  IrndpiAe.  la  view  of 
the  fact  that  albofatciatxu  is  perhaps  a  color  variation,  or  else  the  female  of  teohjMeuM,  we  may  adopt 
the  name  niffricaiu  for  the  latter  or  for  Ijoth. 

Life  colon  of  a  apecimeo  from  Apia,  graeniah  black;  a  abarp  pale  atreak  below  eye;  hue  of 
peeloral  black;  spiiioaa  doraal,  anal  and  faaae  of  aoft  doinal  and  candal  Maekiah;  pectoral  bright 
yellow;  rest  of  sioft  doraal  anil  candal  l>r!j.'ht  \  i-llnw  ,  hrijrhtest  b^-hind. 

A  apecimen  called to'u'u,  froiu  Apia,  wa.sH<>>ty ;  mi<liile  of  body  paler  olivaceouf,  darker  alwve,  livid 
bluish  below;  two  blackish  vmm  shades  under  front  of  doraal;  |MMt«rior  parte  and  hea«l  black;  opercle, 
iria,  apace  below  eye  violet;  axil  bteck;  flas  all  black,  paler  behind;  axilaof  doraal  and  anal  very  black. 

A  young  individual  from  the  aaroe  locality  waa  olive;  browniah  aatoriorlv,  yellowiib  behind  mid- 
dle; (Ion<»l  <iiill  orange,  witli  n  larv'i-  jet-Mark  i>\t»i  in  the  axil;  caudal  golden;  anal  black,  withOMItB 
abade;  pectoral  golden  with  a  black  spot  in  the  axil;  ventral  black. 

llieariglDal  Pomacminu  nigrieatu  la  described  flmm  an  Qnlcaowti  kieality  in  the  Flaeiiks.  It  is 
plftin  bhie-black,  the  depth  half  the  length,  the  |M«orbital  serrate;  doraal  Xll,  17,  anal  ii.  15.  It  can 
be  no  other  species,  aa  the  other  black  onee  have  13  dorsal  spinea.  Pomaeentrva  nigrieant  of  Qooy  A 
CMouud  sod  of  later  writen  iePMNocnitruajMtinM,  Aapedea  with  IS  donal  apineii 

990.  BonaeaBitnis  alboAuciatua  Schlegel.    UUu^va.   Samoa;  Balan  I.;  Eist  Indies. 

This  species  or  form  is  abundant  about  Samoa,  nwarming  in  tlw  crevfoee  of  the  reefa.  We  have 
over  a  hundred  specimens  from  .\pia  and  I'ago  l*a);o.  It  is  dnil-colftred,  usually  blue-black,  with  a 
bro«<l  whitish  cniMS-lnand  «iti  tin-  )x<«t<Tiiir  part  of  the  Ixxly.  Thin  liaiid  is  never  whnlly  absent. 
There  is  also  a  black  pectoral  spot  and  a  black  blotch,  not  ocellated  on  Uie  last  rays  of  the  dotaaL 
This  species  is  rsftarded  by  GOnther  as  a  variety  of  P.  seolopanM.   We  And  no  ditfeteooe  eieept  in  the 

]iri"H'iiri'  iif  the  tiniad  jKile  rrop^-liund  in  <ifli-ifn»-iiitw.  Tlii."  ii^  wanting  in  V.  itlijriran».  It  is  n!<ually 
but  not  alwrtV!*  prej^^-nt  in  tlit  form  "r  hiH-t'iw  calKil  fHiptiriu,  whi«-li  iian  inatiditionashurt  very  white 
bar  Iteforv  the  black  dorsal  spot.  Tlie  three  fonns  agree  in  all  other  regards,  and  are  probably,  as 
I>r.  UuAtber  has  indicated,  variations  of  PtmamUrvi  mxloptau,  or  I^maeentnu  nigrkam,  to  adopt  tlie 
eariiest  name  given  to  any  of  these  dusky  sperim  with  IS  dorsal  spines.  All  the  dnsky  spedes  of 

PoiiMctiilrt'.^  Iiiive  t.l  ?'piii(>,  t'\ce]iling  I'luiinr,  i,ir'*  >ii;irir,iii.'  and  its  allien  nr  varialinnH.  Flight 

of  our  specimen;'  of  I'oiiiurtnirii'  <illx>jtiitri<iliii<  are  fenmie:'.  Two  are  ap|iarently  male,  but  may  jioaribly 
be  spent  females.    Both  malc-8  and  females  are  foun<l  among  the  specimens  of  uiffricant  and  tttiplieHt. 

fjfe  ciilorx  of  a  specimen  from  I'ago  I'ago,  bn>wn  with  vertical  juale  blue  Htn-aks  on  many  of  the 
Bcaleiit;  a  bmad,  yelluwisih-white  crriMn-liand  under  la.>«t  dorsal  siiiiie-;;  a  violet-pink  streak  below  eye; 
violet  Hcale  alxjve  axil;  axil  black,  il"  al^ni  lnw  of  |M'ctiiral;  dorxal  enluri'd  like  li<niy:  tin't  three  fpines 
black,  reat  pale;  aoft  dorsal  with  large  black  blotch  in  axil;  caudal  dull  olive-gray;  anal  similar,  with 
violet  dote  on  scales  at  base,  and  with  vi<det  edge;  ventral  dnsky  with  thin  violet  edge;  pectoral  dull. 

A  specimen  from  Apia,  cnl1e<l  uhmpua,  wa.^  dirty  olive;  a  yellowish  CPOBS-bsntt  under  soft  donal. 

831.  Pomacentrxia  eclipticus  .liinlan     Scale,  new  !<|«'<  ie«  Satmia. 

Head  3.20  in  length;  depth  2.20;  eye  3  in  head,  equal  to  interorbitui  space;  dorral  xii,  15;  anal  ii, 
12;  scales  S-»-9, 19  in  kteial  line. 

Body  oblong,  <x)mpre9i»e<l,  elevated,  sc-ales  covering  heail  and  l>iKly;  can<ial  peduncle  2  in  head,  ita 
depth  e^iial  to  it.s  length;  month  Hniall,  iti«  angle  iiiuler  anterior  margin  of  eye;  a  single  row  of  rather 
flat  cutting  teeth  in  each  jaw,  no  ic^'th  on  vomer  or  [Mtlatines;  opercle  with  a  single  Hat  .«|iine  on  mar- 
gin; preopercie  strongly  denticulate  also,  ita  widtli  at  angle  of  mouth  equal  to  pupil,  directly  below 
median  line  of  eye,  preorbital  width  two-thirds  of  pupil;  gilliakera  not  very  sharp,  the  longest  two- 
thirds  width  of  i>upil,yon  lower  limb;  spines  of  dorsal  ^:^ldllall-<i  i>o:-teriiirl\ ,  llielant  l>eing  the  longest, 
2  in  head;  tirst  dorsal  spine  less  than  eye;  middle  ray  of  solt  durtial  the  lungt-i<t,  1.45  in  hea<l;  Imuk  of 
•  anal  1.25  in  head,  ita  longest  Spine  about  equal  to  base;  (lectonil  l.lOin  head,  it!<  tip  on  tinewith  llth 
scale  of  lateral  line;  first  rays  of  ventral  slightly  elongirte,  extending  to  anal  ojiening,  the  length 
slightly  greater  than  head;  caudal  forked,  the  lobes  roande<l,  the  upper  one  slightly  the  longer,  about 
(>i|iial  to  liead. 

Color  in  apirits  ranges  from  light  yellowish  brown  toiiark  brown,  almost  black;  the  type  specimen 
te  light  yellowi^  brown,  with  slight  shading  of  dnsky  on  head  and  upper  surhce  of  body;  all  spsd- 

mens  show  a  (li^tinctive  black  spot  in  axil  of  soft  dorml  with  a  white  f|H>t  of  e<|nal  fire  and  shape  just 
anterior  to  the  dark  :  ]>ot;  in  rise  this  dark  spot  is  equal  to  Uie  orbit  in  height  anil  two-thirds  of  oriiit 
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in  wiilth;  a  very  <li><tjn(-t  black  8pot  t>n  the  upi>er  l>ai»e  of  pet-toral?  which  extends  into  the  axil  of  the 
(inH;  a  more  or  It-Hn  ilit'tinct  hhie  lino  on  jimtrhitalH,  and  there  may  IK"  or  -J  indintint't  |>earl-tx)lored 
spots  on  the  opercles  or  chc«ke;  dorsal  tin  with  a  hlack  hlotch  near  niar)(in  of  'i-4  ttpint-x,  with  a 
yellowish  white  line  below;  in  general,  the  finM  follow  the  shading  of  t-olor  shown  on  the  Uxly,  the 
dorsal  with  a  narrow  niar^nn  of  diwky,  the  anal  with  a  dusky  blotch;  ventral  with  a  dusky  wash; 
iris  blue. 

life  i-olon^  of  a  spefiinen  from  Apia,  dull  bn)wni)<li,  |>aler  liehiiid  middle  of  body;  fins  plain;  a 
large  black  spot  on  lant  rays  of  soft  dorsal;  a  lance  golden  one  U-fon*  it;  u  black  H|Hjt  in  anal  axil,  one 
in  jjcctoral  axil,  and  one  on  opercle. 

A  B[>ecinien  fn)ni  Patro  Pago  was  lila<-k,  bla<'ker  on  luise  of  laft  dorsal  and  anal  rayt>;  a  short, 
vertical  whitish  liar  jnst  Itefore  the  VjHjt  on  dorsal;  a  black  blotch  on  Itase  of  |>ect<»ral,  covering  axil; 
fins  all  Vilack,  the  caudal  and  soft  dorsal  a  little  {laler  at  tip;  iris  brownish;  preoper«!le  serrate,  a  faint 
rather  broad  blue  streak  below  eye  to  tip  of  snout. 


Flo.  hlt.—Pomnrmlnu  rclifilirut  Ji>r<)ali  Si  Senlf,  iifw  •HKfii-«.  Tjiw. 


Of  thin  abundant  HiMH'ics  or  form,  we  have  altout  30  examples  from  Apia  and  10  from  Pago  Pago. 
The  s|>ei-ies  may  l>e  known  by  its  plain  <'ol<jratirin,  the  js-ctund  pjiot  b.-iii;:  cli«tinct  and  the  dorsil  upot 
still  more  ft),  pr»i-e<leil  by  a  short  vertical  Imt,  which  is  typitally  i>nre  w  hite.  Among  our  s|K>ciiia-n!'  are 
Ixith  males  and  females,  a  fai-t  which  r<hows  that  this  i.s  not  the  male  of  I'omncfnlnis  all>itfa»ciaUt$. 
For  the  |in«ent  we  may  r»'gar<l  it  as  a  distinct  sis-cies. 

The  ty(>e  is  no.  hXTXt,  1'.  S.  National  Museum,  from  .\|)ia,  length  :{  inclu-s. 

832.  Pomacentrua  lividua  I  Forster).    Tu'u'vitMe  tdi:  I'urimi.   ."^amoa;  Vavau;  Pona(M-;  Bowton  1.; 

IloralMira;  lliiahine;  Santa  Crintina;  Fiji;  Marcus  i.;  Tiihiti;  <iuam;  Fato;  Nukahiva  and 
Kaialea  (Seale). 

fturloitoH  /iriv(u<  (Koratei),  Blorh  A.  Si'l  icU-r.  S>'!>t.  Ichlh.,  xa.  \xoi.  Bolabola. 

EupitmncfHlnit  tiridu;  Bleaker.  Poniac.  711,  IhTT,  Knnt  Indie!)  j{cnfmlly. 
PumarrNlru*  Uri<lHt,  f>auva^r.  i'oiHH.  Mu>laxa<H-ar,  i'X. 

Pamnrrntntt  pHHCliiliu,  Qiiojr  &  (iainmnl.  Vor.  I'rniiio.  yXi,  luf.  tU.  t\g.  1.  IHH,  He  de  France.   Ottiithor,  Cat..  IV. 

'J9.   Knor,  Novnni  Fiw'hi>,  'US.  Tnlilti.  Ni(M)ljnr  l».  M-nlr,  Binliui'  Muxrum.  IWlI.  K>,  UUttin.    Bryan  it  llrrre, 

Bixhop  Miiwiiin,  I'Xtt,  MArciin  I. 
I'limnrrHlrNt pronjpxtxnoiiUt  lUrfkvr,  Atntxillia  and  (Vrnni.  'jfW. 

/\nniimifrii(  ryriH>i<7j>/i»  liliM-kiT,  OrMiii.  II.  709,  Ccram.   (iuiither,  Cat..  IV.      Ktt>t  Inillra.   Gilntber,  Klaebe  der 

SUil!«e,  Zfi,  la).,  B<>!>t<>n  I..  I'iMtlu,  Vaviiu,  l'<ina|M',  lluahltii'.  Bornt>t>ra.  Sania  Crl^tlna. 
homaetnlnu  riUaMu$  omuvtge,  Hull.  fhil.  Sm-.,  iii,  IHT».  'iOS.  VIti  Lcvu  (Ftjli. 

This  larg»'  sjH'cies  is  very  abundant  in  the  rfs-k  pfsds  of  the  coral  ret-fs  of  Samoa.  It  is  fotind  in 
company  with  J'onmcentnu  niyriaitit,  which  it  iiiu<-li  reeombles.    It  if,  however,  easily  distinguished 
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by  the  hroail  nake<l  itn-orliital,  a  cliarai  tcr  wt  ll  slio»n  in  < iiinther'a  plate.  The bliw or  whitvh  apoti 
areKenenUly  conMpiciiuits,  ei<i|Mn.-iall>'  uu  the  fi'li  s  <.|  tlie  heed. 

We  can  not  aee  that  Bomactntrut  tUiamu  (^an  vuk'<-  iliOen  tn  any  raapect  from  Pomaemtrtu  iMdm. 

Uftf  cnlora  of  variouH  K|teoiiii«iM  were  noted  m  follows: 

(1)  From  1'hk»  I'ako.  Viiilot-ltlack,  with  three  obficare  black  croflS'faandr;  eye  biuwh;  a  violet 
■fcripe  Itelitw  eye  to  fnoiit:  a  vi>ilet  xlia<lf  on  o|>errle:  a  faint  dark  bloichat  Imuk  of  pectoral;  no  apot, 
either  black  or  white,  in  axil  of  doraal;  fiiu  all  black. 

(2)  Same  loeaHty.   Black  bodjr  and  fine;  axil  with  a  Mark  spot  extendinir  on  bw*  of  pectoml; 

anal  e<lK<"l  ^^itli  violct-ltlue;  finHull  blark. 

(3)  I'T'iiii  HHiiif  liMvlily;  .s)M!4'iiiicii  rulltil  i'k  ^hki  (white  tail;.  All  Mack.  uiiH]>otle«i:  axil  and 
broaii  bar  acrottH  ))a)<e  of  |>e«'toral  black;  vi\)ie  of  durwtl,  anal,  and  caudal  dull  whi(ii*h. 

(4)  From  Apia.  Cirayieh  black  mottled  with  eootjr  gray;  a  rmmd  black  opercular  epot;  no  other 
markinK^;  ventral  black. 

(■  I  IVum  Apia.  I'lill  mHvc  liriiwii,  i-mli  wall'  |  ■!  pr^Iiri'>r!  y  willi  u  lil.nk  ^'|•"t;  donwl  dusky,  the 
aoft  dorsal  dull  yellow  at  Inuv,  with  a  curved  black  bar  bchiud  it;  aiial  Mtuilarly  aiMrke«i;  caudal  dull 
yellow  at  haae;  pectoral  dull  onwfe;  vmtnil  browuigb. 

(     From  Apia;  Ana  low.  All  grayiflh  Mack;  baae  of  docaal,  anal,  and  candal  golden  washed; 

axil  dark.  ..  .. 

888.  VoouMantnu  davlai  Jonlan  ft  Seale,  new  name.  South  8eaa. 

AMoenlrwD^tacMw  Oc  Vit.  Proc.  Unn.  Sne.  M.  8.  W.  UM,  I9S.  8«ttli        UUM  pMoecapiad. 

884.  Pomaeentrua  onyx  lie  Vis.    South  Seas. 

AHMrarfrwoH^  Pv  Vhs  Vtw.  Unn-  *«<k>.  N  S.  \V         IM  South  aaaa. 

ABUDEFDUF  '  ForikU. 

(Clyi>hin>'iuii  ljicv(icde;  SIfijitttf*  JeiiyiiK;  ChrynifMera  Swainwju;  Kutrhutodu*  (iill;  I'araglyphi- 
dMfen,  OlK^idoioulopt,  Htmi^fpkidodont  and  Ambfygli^idodoH  Bleaker.) 

880.  Abudefduf  aordidus  (F<>t><kul  >.  i  i'vuima,  Samoa;  Hawaii;  Tahiti;  Baiatoa;  Bonham  L; 
Fat(^  and  Makatea  (Seale);  Kaat  liidiett. 
Thia  apedea,  reeofrnliable  by  its  lanie  sise,  by  faint  dark  fmm-banda,  and  the  Mack  apot  below 
the  axil  of  the  <liirH;il,  is  coimiu'iii  tliMtiulioiit  till-  t-iipical  Paritic  It  iw  al)Mii>lant  liotti  at  Ihiwaii  and 
Samoa,  liut  is  found  auioug  lava  rocka  only,  not  about  the  coral  reefi«.  .V  i<|>eciMien  from  .\pia  in  life 
had  six  dark  croas-bands  and  the  uanal  spot  at  baseof  laiCdotaal  ray. 

•We  baranlemd  the qoMtiaa  of  the  propriety  ihr  \iv  ■>(  .i'>u'ff/'^r/in>ti'arl  td  OttpUt'Mt'm.  nmi  <>(  th<-  ri'j<-<-ii<>n  of 
Mukamnr,  Atrer.and  other  quaiil  aubecncfte  namea  <•(  K»r>kil,  In  utir  (rx  iKl  Dr  Iveonard  StrjncKcr.  Knim  h  Irtler  tlHi<-<1 
IKoremtier  23^  IW4,  wcquoU-  hin  \ievi  of  the  matter,  with  wlilrh  we  fully  <'i>n<  iir: 

"PonkU.  wo  are  Infurauil,  IhimhI  hlH  nnmcnclature  nml  Kymrmailv  arniii(vni«ml  principally  oa  IJnniw,  lOtb  ed., 
pielHibly  Ihc  onl]r«}  >lcniMtir  work  lit>  had  u  itli  him  It  i»  Iht  n  fon'  •>(  lippmnee  (O  esaUlBe  Into  the  "mlnlivliilMMa'* 
of  geaam  wblch  Unmeua  employed.  Be  liaa  lour  kinda,  ior  loMaiiw: 

l.Aic«,p.m  3.  «ilMftp.ao>. 

X.  naabdenaliboBSdlMlaetia.  X.  Trnii*. 

XX.  Dewe iBonsHsrya'ft  xx.  iMmeri. 

a:  CHwar.  p.  Ml.  XXX.  CuroKmii. 

e.  Apletl.  *■  lirtlhu,  p.  4lh. 

SeulsllaU.  X.  Manii*. 

«.  Col«0ptmtl.elr.  XX.  Aeridla. 

XXX.  Bulla.  «lc. 

Onir  ttaefMHtb  Madof  nbdlTlaiaa  eonHpoBdaesaellir  le  ear  takicani,  but  Uie  naiaea  of  nbdlvWao  $aie  tveemann 
eonaimt  Inatctf  a«  sobaeneia  and  UMd  as  aaeh  In  the  singular  (Hum  tqr  jrounelf  and  Dr.  Bvermann  in  PUies  oC  Voith 
and  IIM.  ABMiIca).  Of  mmuss  the  nancs  of  tlw  aecond  divWon  Iwve  aaver  been  oaMllaihiaaenw.aadmlCo.  itbeie 
ueBoaaBic*. 

TlM4|n(iitlcNi  aatonasakU^naaisatlica  reaolm  tiaelf  towhtetiof  itiMcalsaaricslbcraietobe  Nfaned.  If  ihey 
aie  ustd  as  •nbtHioia,  or  tn  a  sohtcesrie  aenw  like  c«i«t(My  Iw  we  aiiM  aeoept  thcoi. 

It  smiwi  thai  to  aie  that  wltad^ii^eanics  wtihin  csistory  4.  Both  CfariMiaM  and  ^ccaMorn*  are  in  tiw  maaular,  and 
jttwIqlWUfls  in  no  uaasr  dtiUaimi»habIo  fnm  Iticm. 

On  the  other  hand,  fat*  iltm»m  1Mb.  Datt,  ae*nu  datUbu  aUlfm,  Mm  «mHc.  OaU,  fall  nnder  tauiaiT  i. 

The  aubdlvKlans  of  Srttme  (p.  44)  aceia  to  aie  lo  lie  verf  much  of  a  nmilar  chaiarter.  or.  father,  chejr  toncipond 
alaMMi  exactir  to  the  nMdsfO  war  of  anbdlTfdtng  "mmadle"  auch  hu|e  teneca  aceoidiuf  to  gfoups  of  tpueut.  whick  we 
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S86.  AlmdflAtaf  aeptomfuciatuB  (Cnvier     Vuirix  ifiini«).   Mutu:  Mnh  m<ja.  Sunoa;  Goni; 
Iktf;  Sbortbnd  1.;  lUrutouga;  Kaiatea  Bn>l  Mnkatea  (Seaie);  Vtrnt  \mlieti. 
Of  thh  wdl-nurked  fipedw  we  have  fruir  laive  «>xamp1m  from  Apia.   life  colon  of  on*  of  these, 

rM-i\  inuiii,  iiiiii  .iiivi-,  u  itli  hi. irk  )>ar><,  f\\  wider  tliiiii  iiiit'i>{ 'in  i :  - i  1  v«y  atnalu  laiiit  ■lonf  tom 

i>fx-ali~;  [>al('  \v)iiti-h  ■•treak  aloiiii  Mpiiioa- "lorwil ;  fViTvtliirij;  elfr  jiiili.'. 

837.  Abudsfduf  aaxatilis  t  Linmi  ue).    Samoa;  Waigiu;  Tubuai  (Seale);  ManuH  I.;  VjuA  ImlicH; 


Thi><  spt-rk'f,  common  from  Japan  to  thv  Red  Sea,  ia  occaKionally  taken  in  the  South  Seas.  We 
have  one  large  example,  eorret)iK>nding  to  Ahwit/duf  vmgiauia  from  Apia.  In  Hawaii  it  ia  replaced 
bjr  il6inlf^iii(raMoiiniiali«,  and  In  America  by  the  eqnally  doeely  related  Abwb^Sv^ mcnyiirafiM. 

838.  Abudefttllf  abdomin&lis  (Ciivi«'r  &  Valenciennes).    Hawaii;  Layaan. 

889.  JLlmdefliiif  fioleatinus  (Cuvier  <&  Valenciennes).  FHimnwi.  SanioM.  riietea;  New  Guinea; 
•  Waigin;  Tahiti;  Raiatea;  Fat^ and  Shortland  Ix.  (Seale).  (I'l.  m  i,  liv-  I.) 
This  s|iecie«i  is  very  ixinimim  uImxiI  Kaiiioa,  nearly  a  hundred  speeiiiK  i  .--  I  K-in^  taken  at  Apia  and 
Pago  Pago.  It  l«  perfectly  well  distinguiahod  from  Abudejduf  muetUit,  and  randy  inhabita  tiwaaine 
waters.  Ita  life  color  w  pale  sky-blue,  not  olive-green,  and  the  Mark  stripe  on  ««ch  lobe  of  the  caudal 
ia  constant 

A  specimen  from  Apia  in  life  was  vivid  aky-blue  with  paler  streakt*  along  Mcaleo;  cruss-bands  jet 
black,  a  black  atrtpe  on  eaeh  eaadal  lobe. 


.8«0.  Abttdeiauf  eovacao  (Bkeh).  New  Ooinea  (Madoiy);  Shortland  1.  (Seale);  Eut  India; 


Ml.  Abudefduf  dicki  (Lii  nard).    7^'u'u.   Samoa;  Fonape;  Uuam;  Eiat  Indies.    (PI.  XLi,  tig.  2.) 
OCkpMMm  wMPtaMMw  Kner  4r  Sleindadincr,  ttti.  Ak.  WIm.  WIen  IM7.  Sn,  Sanoa. 

Of  this  han<lM>nie  anil  well-riiarkiNl  8|MTit9<  half  a  doMO  apedmenH  were  taken  at  .\pia.  Life 
■ook>ni  of  one  of  theae,  called  (u'u'u,  gulden  brown,  dark,  each  aeale  with  a  vertical  bar  of  dark  blue;  a 
larire  Je(-I>laek  crescent  frmn  front  of  eoft  dorsal  acraoi  Iwdy  and  covering  meet  of  anal;  liehind  this 

abruptly  pale  orant'i'  n  d,  the  color  covering'  raiiihil  pciiniirli',  i  au'lal  ami  last  ray»  of  cjorsal  and  anal; 
older  examplcH  have  color  deeiier,  cle^tr  orajige-red  behind  blui-k  crescent;  pectoral  bright  golden 
ydtow,  doaky  behind;  ventral  btackleh;  bead  plain. 

848.  Abudefduf  lacrymatua  i  t^i  'v  <k  Gaimaid).  Fh  mmamma  (yellow  tail).  Samoa;  Guam; 

Yap;  llowland  1.;  Kaft  Indies. 
Of  thib  well-marked  siiecies,  hUurk,  with  binish  white  well  diflferentlateil  tpotB,  we  have  three 

apeciliu-iiH  frotu  Ai  ia. 

Lifecoloraof  a  Mi>ecimen  called  Tu  mimojutnui,  black,  with  i«uatlen«l  ruuml  aputa  of  deep  violet-blue, 
on  bead,  noae,  back  and  aideab  also  on  doisal;  caudal  peduncle,  caudal  and  poeterior  part  of  eoft 

ilorj'al  abruptly  jwile  niyii'h  yellow,  the  color  of  the  pinker  flu wi-r:  tii»!'  ntherwiw'  lilm-k.  tbf  jinal 
wa>li<-il  with  oranjw;  ilorsmi  ami  fiiinoiw  anal  with  violt-t  njiots;  vi-iitral  l>la«k,  e«l>{tHl  witii  hiui-;  axil 
a  little  iliinky. 

Anoltier  specimen  wae  black  (brownish)  with  bright  violet  shade  on  opercle  and  preorbital  and 
nnmerone  violet^bloe  spots  on  eplnoos  dorvl,  which  has  a  narrow  lilne  edging;  axil  blaek,  doiaal 

black,  itM  la.-t  ravx  itbru{pt!v  bright  orange;  caudal  duaky  onug^biown;  anal  black  with  pale  blue 

anterior  f«lk;e:  pei'tural  iluhky;  ventral  blackish. 

848.  Abudefduf  behni  (Bleeker).   Samoa;  lUrotonga  (Seale). 

Of  this  apedea,  pale  browniah  black,  with  a  blaek  axillary  tpat,  we  have  one  fine  apecarwan 
from  Apia. 

do  not  wMi  10  spUt  BR  ■OMBiBlatiiiflslly.  ttlsasllIsliaBldnrtlmeiianamiBcanniof  Jtaaa  can  be  soMivMad  Iter  tba 
■akeof  <NmveiilMicetnlo<l)thalna;piirarfesraap;  (» the twnlenla froup.  «ic  That  Vtonkll  (or  tail edlMr)  eais capitals 
and  an  upper  caw  vapiul  initial  Beans  notliinit.  (nr  h«  aim  baa  "  <C)  immaeuhtK  "  exariljr  Ilka  M»  Mmntr, 

The  eua  of  thv  .s-t>»a«,  i.  e.,  Abu  kmmrur,  i»  not  oxnrUy  like  that  uf  Abnt^if,  and  I  bettere  there  It  fnit 
diOMcnee  cnoitsh  lo  dmw  tli*  line  Jut  between  tbeni.  I  do  net  bcltove  tber  luUiU  ibe  randltloM  for  belns  rabienen, 
whtleittadrMi^fdiwi." 


.Tapan. 
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844.  Abudefdtif  melas  (Bleeker).    Laywn  (Steinihchiwr);  Em*  Indiea 

845.  Abudefduf  nigrifroM  '  Mai  lt-ay).    Ni-w  GoIdM  (PWa  Una.  8oc.N.S.W.ia84,  271). 

846.  Abudefduf  bimaculatuB  I  MarK'ay  1.    Ni-w  Ouinea. 

847.  Abudefduf  leucogMter  ilUt^ker).    .SliurtUnd  1.  (^Smle;;  i^t  iDdies. 

848.  AbvcMtluf  pidUdm  (Oe  Vm).  New  GvAom. 
Jtarfl^friHdw  D«  Vb.  nae.  Una.      N.  &  W.  IIM. 

849.  Abodaitaf  imparipennis  (VaillMit  &  8auviige).  Hawaii. 
B60.  Abudafiliif  fllainnitoaua  (Macleay).  New  Golnca. 

Akud^d^f/Uamadumu  UmOmr,  Pme.  Linn.  loe.  N.  &  W.  IM.  ItK 
881.  AbadaHSnf  plagtonatopoa  ( Bieeiur).  New  Gninai  (Uadeqr). 

888.  Abudefduf  emamo  (I<e!«<< in),  nontlxini. 

i:''jj'lif'f"n  rmn'u,,  I^-mhi.  \»\  <"<h|ii11Ic.  liK),  1K3I).  Borabora.  ' 

863.  Abudefduf  sindouis  (Jurdan  &  Everiuann).  Hawaii. 

884.  Attttrtaqfbapldart  (RidiaMiMMi).  New  OolMa  (Madeay);  fiat  ladica 

888.  AtadaMiif  anaHatrtrtaa  (Bleelur}.  New  Gniiiea  (Hacleay);  Em*  Indiea. 

868.  AbodaHof  flMWn  (Cb^  A  Valwei«iMa>.  SMnoa;  Qwid}  ElMt  IndiMi 
OlvpMMMlim  ftracM  Oinfar  *  ValraetaBBM^  Hlrt.  Rat.  Ma-.v.  411^  IM^  9mm. 

lehtli,.  ial>.  IT.  >f . »,  gqmatt*.  Jawt,  Bpcmo,  ftialwlwa  OttBllwr,OiM.,  iv,Mt/a?a. 
OlVpUMim  pftotriiaiau  Blwker.  Verii.  BkL  Om..  nn,  Mitb.  Ml.  t,  BaU. 

ThlH  (iiiecii-H  ii*  t'liiiiinnti  alvi.'.t  Simmii,  wlu  rc  alKiiit  1IH>  s[i«'<  iinciiH  whtc  takt'ti.  It  nwemblM 
Abudefduf  zotuUu»,  bat  is  of  ti  wat<he>l-<>ut  lilue  culur  iu  lifu  witlioiit  u  liiU:  Imt  or  black  <m«11u8. 

Life  colore  of  a  ipecimen  from  Apia,  pale  sooty  olive,  yellowish  on  belly;  fina  all  (frayish;  pre- 
opaicleand  preorbital  wllli  pale  edge;  a  dull  orange  tint  on  aoft  donai  and  oandal;  pectoral  deep 
jrdlow,  soiled  with  dusky;  anal  dark-ivlin^l  ant^'riorly. 

Anotbt-r  sftccitnen  frnm  A[>ia  vi>  >li-t-l>lai'ktHli  with  gnn-n  lll^it«'^;  tiiiM  all  {wle  liluinh  with 

ydlowiah  tinge;  ventral  bright  yellow ;  no  fin  spots;  three  whitish  spots  violet-tinged  on  aides  on 
levd  of  pectmal,  0-ahaped;  more  of  then  on  otiier  aiido  and  imigalar. 

887.  AlmdaMiifMinatu(Ctt^&YakBdaBiMf).  3Vi^ib  fiittoa;f|H*31<nr<HiiBea;  EMtlndka. 

CThpMwJw  aa—t—  dwfcr  *  Vahnsl—M^  Hl<.  Mat  Ww..        MMi  Wwr  Qriia.  Hatot.  FwaeHtlte. 

IMt  aad  Altaic  M,  iy.  a,  Ooew  Jatm,  9mm,  OMbm,  Omun,  AmMoa,  Hew  Onlaaa. 
OuMtadm  h aiwii  igtii  oomhtr.  FIsehe  dor  aodwe.  w,  taf.  m.  tgfc  c;  a,  a;  aotof  Bennett. 
aHyatwJwi  faMtt  Meeker,  Kokoa,  4l)i,  Cocoa  I. 
0MP>IU*a(l««  aBaCtedUii  Km  r.  mu.  Ak.  Wtm.  Wien.  IN,  PQI. 

Otn*'^^'"^"* '"■0'*'>"o  Kni-r,  slt2.  Ak.  Viian.  WIvn,  UO.  lovay;  not  of  Bleeker.  ' 
OlnAUodon  eingiUahu  Kner,  Siu.  Ak.  Win.  Wien.  lvi.  I867.7-J6.  Piii. 

This  little  specica  is  very  common  about  Samoa,  1.50  Bpecimcns,  of  all  mtee,  beinR  takan.  Nome 
shows  blue  Htripes  or  linw,  aii'l  nearly  all  have  a  Hinffle  white  baron  each  fu\<'.  This  is  lost  in  tha 
very  oldest  In  the  laigest  of  all  is  a  distinct  whitish  blotch  on  the  soft  dorsal  n«ar  ita  laat  raya. 

Life  colore  of  varioos  spreimens  were  noted  aa  followa: 

(1)  S(XM'iin«'n  ♦•nlKn!  fu'M'>j.  frnin  .\[iia.  All  bl.K-kifili,  witli  pali-  ciMitcp"  tri  Rcalc-fi;  hr-ad  reticnlfttwi 
gray  and  lilackish;  a  lilat-k  siH^k  at  enil  of  operde;  caudal  with  y<'lluvvisli  shadi-at  base;  tinsotherwise 
black;  caudal  and  «^>ft  tlomal  paler  behind;  pectoral  dusky  an<l  black. 

(2)  From  Apia.  Duaky  olive;  a  white  crow- bar  under  middle  of  body;  a  black  ocellus  edged 
with  white  on  last  donal  spines;  doraal  pinkiah  dusky;  other  flns  all  dosky. 

;  I'tdiii  l':ii;.i  I'ap.  Hlue-l>lacki'-l.;  a  bnuid  whitiwli  ^ray  cIll^<.«-ln^nd;  an  ubHi  im'  black  sfx)t 
under  laut  dorsal  sptneti;  a  jet-black  8|M>t  in  axil  of  last  dorsal  ray;  dorsal  dull  umnge,  blackish  at  Iwse; 
caudal  didl  otange;  pectoral  yellow,  axil  black;  ventral  and  anal  blackish. 

(  4)  From  .\pia.  Deep  iteel-blae,  each  scale  with  a  paler  center  alonu  ride;  a  di^tinot  white  band 
tmder  niiddlo  of  soft  doml;  donal  black  at  liasc,  the  upper  two-fifths  orange,  not  very  bright;  bally 
dusky;  no  opercular  spot  or  ocellnB;  caudal  dull  oran^^e,  the  ed^'c  dark;  anal  all  Mae^Uii^  aa  iaaho 
ventral;  pectoral  golden,  a  \  \Mek  bar  across  its  base,  the  axil  dark. 
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( '>  I  From  Apia.  Hlacki>>h;  largv  white  Htri[»tt<  alotif;  nm»  of  Hctklett;  a  whitish  hut  below  middle 
of  Mpiuoiw  doml;  doi^al  aii<l  anal  duaky;  wift  dorxui  half  dualty,  the  tip  doll  ofluge;  anal  almost  all 
dtuiky;  caudal  dal!  oraii^^';  |)4>rtonl  bright  >;<iMcii,  no  m-elli;  I'entnil  black. 

|ti;  From  Apia.  Uiuf-blftck;  each  t<iali'oti  front  pari  nf  fjiile-*  with  ii  iiiiU-  uray  f'lMit;  a  vertlc4i' 
whitish  bar  below  luiddte  of  «pinou8  doraal;  doreal  duak)-  bluiisli  below,  the  upper  half  dull  orange 
with  •  pale  kleial  ati«ak;  anal  bliw>black;  caudal  aooty;  pectoral  yellow;  ventnl  Mackiah. 

868.  Alwdefthif  hemhnelaa  (Knar).  FliL 

OlafMimbm  ktmitetaa  Kaar,  lia.  All.  Wlm  Wton  MM.  pi.  roi.  %.  «^  ■»«  WlfL 
OttpUiadtm  huiiiailiiiirfi  vat,  hmimthu,  OBBthtr.  flKiw  tut  OMtM,  f. 

Tlii'<  fipcTiffl  i.-4  not  known  to  us.    Ffom  tlwflgure?<uf  Kneranil  (Winther,  it  wnnM  f^ifni  (■>  Iwa 

spcciL-fl  diatinct  from  A.  tonatxu.    Dr.  GQather  ngaida  it  ao  a  "variety  "  <>f  "  Olypiiuiodon  bmwunggii;" 

that  i%  of  iltiHbilfH^wmfM. 

889.  Abudafdnf  aiBaUliB  (Da  Vis}.  Samoa;  1khiti;'0a«lan;  Faitona;  Fiji;  Pooapa.   (PL  xui, 
fig.  1.) 

O^pAtefM  aMiMft  Oa  Vli,  Pm.  Una.  000.  K.  a.  W.,  Mt,  M.  •rath  taM. 

flllffllJUdwifcwrlafWwur.iwialtBW  Otothcr.  FMha  dar  BAdNv,  w,  laf.  1ST,  fls.  ab  Ooalaa,  FataBa,aHBaa, 
TthtttPoaapa;  not  waftawwaBlaafcar. 

Ulia apedes is  veiy  abundant  about  Samoa.    I>r.  GQiither  revrunl^  it  a.H  a  "variety"  oi  AlnuleJditJ 

waimk»  ("trawnr^pyfi")  from  which  it  diflera  wholly  in  color,  though  in  little  elae.   It  is  near  xmUko- 

sona  of  Bleaker,  bat  that  apeaea  haa  yellow  Ana  and  a  Mack  oeelluson  the  doiaal,  whieh  is  Isfgdy 

yellow. 

Life  colore  of  a  c|>ecim<'n  fmiii  Apia,  hliie-hluck;  two  yel1<'wi><h  wliite  i  i  iw  tiaiMlli,  operclea  orange; 
an  orannce  etiMkaerDHB  axil;  lui."*-  of  iteotoral  <luxky;  dona  I  dii>^ky  with  a  li^htblOWatip;  eaodal  du^y 

at  Iwfe,  then  cn-atnv  with  a  lUL-ky  inetlinn  hldch:  jHi'tonil  |iali-  yellowiwh. 

860.  Abudefduf  an^eriua  (Kuhl  4c  Van  Uaaeelt).    Tu'u'u.   i:iemoa;  tiuam;  New  Ireland;  Strong 
L;  New  Guinea;  Eaat  Indlaa.  (H.  xui,  flg:  2.) 

BUffMwdHa  amfrPlaiKBiil  A Vaa  nawtli.  Aa|ar(Jawi)»  OarlarATalcaclaaBaa.  Bin. Hat  yiBlifc.T.4M.  1—^ Jata. 

OaMher.OMMtv.Wlinvart).  aaathar.  FlMhadavtOdMbm  8Mlei,Bidiap]lDMaBi.tMl,SI,a«iB. 
S>tiM*»i«m  Utcmtn  Caviar  A  Vatanoieaaai,  HIM.  Kat  Mai.,  t.  «tt.  im  Ovaai,  Stranc  L,  Java,  Itew  Oviaaa. 

PMan,  Biri.  KcHt..  ism.  so.  New  Ireland. 

fftijiftfwdliajaaifiii'  iri    ruvk-r^f:  VnlcnflcniK*.  Hist,  Nat.  Pnlw..  v,  4M.  IXHO,  Guam. 

Thia  spedee  is  known  to  ua  from  about  40  .'<man  i4}>et'inien.x.  It  '\»  near  Ahude/duf  souatun,  but  it 
never  haa  a  white  lateral  eiess  band,  aid  It  always  haa  a  vivid  blue  stripe  from  snout  to  don«l.  Other 
blue  dota  and  linea  are  usually  present  as  well  as  a  black  ocellus  near  sniddle  of  dorsal  fin.  As  onr 
specimens  difier  wi<lely  from  Abudefduf  leucopomut,  and  from  tonattu  of  the  same  Mxe,  we  must  regard 
on^/miM  as  a  aiHvic.i  <li.stiiiet  from  :'iu(ilii».  hrminrxijgii,  ami  h>tc<ii>omm. 

Life  colors  of  a  specimen  from  Apia,  called  (u'u'u,  blue-black  above,  a  bright  aky-blue  stripe  from 
ejretofrontof  dorsal;  a  Moe-blaek  ocellus  sonoonded  by  sky-blue  on  but  laya  of  sptnoaa  dorssl; 
a  much  fmaller  oni'  mi  hi^X  ray  Ht  hu.uc;  a  hhie  dot  in  axil;  IwmJv  Ix-coiiiini;  tiiore nranjte-yellow  Iwokwanl 
aiiii  ilowiiwanl;  jieci'inil,  noft  dorxal  and  raiuial  tirilliant  yellow  ;  anal  orangtf-nHl,  edjrefl  with  dark; 
pectoral  orange,  with  anal  dark-edged. 

Aiiotb«>q|iecinMu  from  Apia  was  steel-bliie,  not  brilliant,  each  acale  with  a  vertical  pale  dash;  a 
pale  frtiade  nnder  front  of  apinons  doraal ;  a  larnie  Mack  spot  under  spinous  doraal,  a  smaller  one  in  axil 
of  itoft  dorsal ;  diir>al  oraiiL't-,  t  il^''  '!  u  ith  ilark;  caudal  yelIow-i.*ili  orariKU  with  a  Uadk  edging;  candal 
petluncle  ami  anal  uranife,  e<lj,f<l  w  ith  hlack;  ventral  black;  iiectoral  golden. 

801.  Abudefduf  leucopomua(Cuvier<&  Valencjenneti).   ru'u'u.  Samoa;  Oualan;  Guam;  Nukahiva; 
Rarotonga  (Scale).   (PI.  xuii,  llg.  1.) 

VtgfUtadim  kMopomm*  Ciivi«-r  niul  Valauctennct,  Hist.  Mat.  Pol«..  v,  480,  Oaalaa  (CaroUaa  la.). 
9lifflMod«mbTvwnTiggii.  " Bimtorda swIatfctB  g.  tnmaiHatU Bad  0.  — totwiliilMi^'* OflaHwr.  Flaelia dw  iwawa, vm, 

flSk  laf.lMk  >«■  a,  Apia.  Oualaa. 
t  CHiyMwdaw  aa^jfertw  Waefcar  notaf  Caviar  A  Valanelaaaei. 

Thin  ."i>ecie!',  one  of  the  prctticat  of  tho  tanjxwi,  or  dain.*«'l  fishes*,  is  ooninion  about  the  reefs  of 
Samoa,  where  alHitit  50  !<{M'ciuieu8  were  taken.  All  these,  younK  or  old,  have  a  broad  bluv  stripe 
along  side  of  bu<  k.  Some  are  otherwise  nearly  plaiti  golden,  otfaen  abow  tnoM  of  daik  ntWO  bands. 
Tlie  cliear^lored  ones  are  in  general  the  largest  and  brighteat  esamplea. 


S88  BTTLLSTIir  OK  THE  BURKAU  oF  KISHKRIKS. 

A.  bnmtri§gii,  of  Ceyloo  wd  the  Kaut  luiiitsa,  hw  a  eiuiiiar  hluv  durwil  Htripe,  bat  according  to  the 
figom  of  BennHt,  BlMk«r  and  Omjrit  luSat  the  kuRB  hMi  qnt  al  apper  bun  of  amdal.  All  oar 

i^pcK  iinens  in  ^piriU  have  the  opert-le  whlte^  witlia  black  apot  at  tip.   The  apecicf  may,  howevvr, 

jirove  inwiMirahle  from  .1.  hnnmiriijgii. 

Life  i-olore  wt're  noteil  in  varioiiH  i<i>efiriieiiH  tm  (uIIowh: 

(1)  From  Apia.  filul«li-biack  with  blue  atid  iiculden  dota;  a  vivid  blue  atripe  on  each  aide  of  back: 
a  blade  ocdloa  below  aoft  donal;  a  laitrrr  one  at  faaae  of  caudal  above;  opeirle  Rolden  with  a  black 
flM't;  axilnot  Uack:  ruiulal  ptNlimrk-  iH-i'im-  i^|ii>t  I'alt-:  ilortiul  c>^an^'«'  :itii!  <liiiaky  hliiich  in  allernnte 
istriiiea;  caudal  onntte-Vflluw:  aiiul  yt  ll(iwi!<lt  with  utiiiijuf  bhiich  HtriiNf,  very  faint,  the  outer  Fay* 
daakjr;  belly  yellow,  the  breast  and  throat  dark  blue;  ventral  <luf>ky  onmge;  pectoral  leolden. 

(2)  From  Apia.  BlueKtlive,  with  many  l>lae  dot*;  belly  and  tail  golden;  a  broad  vivid  bine  stripe 
aloDK  Inm-U;  two  black  Mp4>tK  al)ov<-  it,  the  Ke<Hm<l  in  axil  of  lart  ray  lanreet;  a  black  band  nearly  acroaa 
Ijhw  of  t'aiiilnl;  nperrle  p>iili-ii  with  a  l>lack  ?-|miI;  a  vroldt  ii  liar  lieliind  jiectorKl;  fin^  all  |P)lden,  the 
■oft  donail  and  anal  oranice  at  tip;  tint  dunwl  i<oiled  with  hluii<h;  anal  with  a  blue  anterior  edge. 

(S)  From  Apia.  Olive,  a  broad  Htripe  of  intenae  blue  frmn  anout  above  to  haae  of  candal  above, 
the  \w<  tiii  i  Mrii:  anxiii'l  fii<>ut  an>l  ariniinl  (IitcmI;  a  Iir'>ail  lihick  inciliaii  IuukI  nn  tuji  of  head  to  iia(ic; 
t»<>  d(i-|i  tiiu(--l>la<'k  Hixit."  iinil<-r  K>fC  dun-ul,  in  front  and  in  axil,  the  eetxmd  the  iaiyer;  a  lUuall  Hpoi  at 

upjKT  )l«^<e  of  dorxal;  l»'il.v  gradually  yellow;  donal,  anal,  cBodal,  and  veotnl  deep onuBge;  pectoral 
a  little  paler;  a  hine  ntreak  along  lower  aide  cd  eyeu 

(4)  From  ?agi>  I'ago.  Golden;  bl«e  bach;  two  ooellL 

MS.  AbndeMnf  wnioeellatua  (Qooy  AOalmaid).  Timpou.  Claawa;  FUl:  Tonga;  MaiqtwaM  Is,; 

Fiitiiiia;  Vani-  oio;  N<  w  Hanover;  Eaat  Indlea.   (PI.  xuii,  llg.  2.) 

{tOlfHiliinitlun  aMimiltf  OuiiUiiT.) 

Tbis  beautiful  apedea  ia  very^eomnmn  aboat  Samoa,  where  about  100  qiedmeoB  were  taken  on  the 
rcofii.  There  i.x  some  difference  in  the  color  of  the  aeset,  the  femalea  haidng  the  donal  more  or  leea 

yellow,  the  fin  in  the  inaU-;'  Ik-Ih^  tdue. 

Lifecolornof  a  njiecinii  ii  fr.  itn  A|>ia,  called  laupti,  nl<>^t  vivid  blue  with  violet  crot«-«treakH  on  back; 
aoaleaon  aide  with  yellow  dot«;  belly  and  lower  part  of  aide  abruptly  yellow;  doiaal  deep  blue^  the 
edge  almost  Mack,  with  a  pale  violet-Uoe  median  band;  soft  doml  with  an  indig«vblack  blotdi  at 
liasf  <if  la^t  ravH,  anterior  ecl|,'i' inili^fo-hlack,  the  iiinliaii  jiart  lilnc-viulff ;  caudal  di  ep  nrani;c,  Miii?li 
at  huM' and  above,  the  upper  edg«  indigo-black ;  anal  de<-|i  orange,  it«  axil  blue;  pectoral  and  ventral 
Uoe,  the  ventral  with  gome  orange  abade. 

A  specimen  from  Pago  Pago  waa  of  deepei^  clear  blue,  eidea  with  many  small  round  golden  apota; 
aides  of  head  with  violet  t«{ie«-kR;  a  black-viulet  etreak  front  nnout  to  eye,  and  upwanl  and  backward; 
three  dark  H|>ott<  forniint;thiH.»treak;  I  telly  clear  orun<.:i''><'Ho\v;  donsal  ileep  Mut-:  a  large  black  I>1' itch 
at  base  uf  laat  rayf :  aoft  dureal  pale  orange,  deep  blue  at  base,  the  margin  deep  blue  black;  caudal 
orange-red,  bine  at  baae,  the  upper  margin  deep  Une  Mack;  ventral  ofange-rad,  Une-edged;  paetonl 

n,lurl.-v 

863.  Abudefduf  taupou  Jonlan  A  Seale,  new  >'|M'cief.     Vitiuli  iximn;  Tnujmi.    fPl.  xi.iii,  fijr.  .3.) 

Head  3.76  in  length;  depth  2.75;  eye  'A  in  bead,  equal  to  interorbital  apace;  donud  xiit,  11; 
anal  II,  11;  ecalea  2-16-9. 

Kody,  oblnn).'.  cnni|'re(*ie<l;  snout  rounde<l:  a  •••inKle  row  of  fine  comprefiwN!  teeth  in  each  jaw; 
proorbital  narrow,  al'ont  one-half  af  wide  a-  pupil,  it^  iiiar>rin smooth  ami  n>iind«'d;  niur>onof  preopercle 
amooth;  hea<l,  excepting'  ^^noul,  Midi-*!;  depth  atul  lengili  of  caudal  |H-<lmicle  iNpial,  ami  e«|ual  to  iKxt- 
ocalar  part  of  head;  fourth  dori«l  apine  1.50  in  head;  the  t$oft  rayo  of  donwl  much  longer,  about  equal 
to  head;  pectoral  equal  to  head;  ventral  prolonged  into  a  filament  which  reaches  beyond  origin  of 
anal;  i-audal  more  or  I > —  roniidwl. 

Color  in  r-pirit.- a  ilecp  rlaty  bine  black:  the  l>elly  abruptly  yellow  isli  white;  a  distinct  black  i^pot 
on  posterior  base  of  soft  dor>al  at  axil;  ati  indi-titict  black  line  extending'  liack  from  the  iMwterior  of 
orUt;  dornal  fin  wanhed  with  yellowish  white  atul  having  «  diatinct  black  margin  which  extends  oat 
totip  of  fin;  the  lower  lialf  of  fin  blue;  candal  yellowi><h  white;  the  upi>er  ray  black;  anal  yellowish; 
ventral  yellowish.    Sime  speinmeni"  have  a  wash  uf  du-i;y  .m  l.a-i-  i.f  anal  and  l>a-e  >)i  caudal. 

The  feuude  fiah  ia  withont  the  dark  maigin  to  doi«al  and  caudal,  the  tini<  being  uniform  yellowiah 
white  in  spirits. 
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Life  ctiliiK  of  various  specimens  were  noted  aa  follows: 

(1 )  From  Apia.  l»ee|>  eapphire-blue  or  ultramarine;  no  sjiota;  belly  abruptly  golden;  doraal  bril- 
liant gcurlet,  the  last  rays  bluii<h  with  a  email  dark  H|Mjt  in  axil;  caudal  dull  bluivh;  anal  orange;  ven- 
tral iirarige;  pei-turat  blue;  a  dark  8tri[)e  Uirougli  eye  and  a  median  one  on  top  of  head;  tliette  and  the 
doixal  ix-elhis  more  distinct  in  the  young. 

C-  i  Kn»ni  Apia.  Det-p  nky-b1ue;  belly  abruptly  greeni.-'h  yellow;  h  black  rtrijie  from  8noul  to 
domal  alxive;  a  bla^'k  .>'trii>«-  from  Kuotil  through  eye  to  lN>gtnning  of  lateral  line;  Hpinotii'  dorxal  bril- 
liant Hcurlet;  »oft  don-al  pule  browniMh,  with  a  large  bluck  H|M>t  at  itn  bai>e;  caudal  browiitHh;  anal 
orange- rt-i  1,  decjier  Ijcfore;  ventral  orangi-;  jiectoral  purplish,  rather  dark. 

{'.ij  From  I'ago  Pago.  Violet-blue,  almof4t  unifortn  atj<jve;  Ix-Uy  abruptly  orange-yellow;  a  black 
metlian  streak  aliove  head;  black  litreuk  thn^ugli  eye  and  snout;  black  stR-uks  and  dots  on  side  of  head 
and  !ihoulder;  first  dorinl  uniform  scarlet;  second  dorsil  duller,  with  large  jet-black  spot  at  ba.'^e;  cau- 
dal bluish,  slightly  tinge<^l  with  orange;  ventral  and  anal  orange-red ;  (KH-toral  dasky;  no  axillary  or 
opercular  s|iot;  side  with  nmiierou.t  line  yellow  sitots  visible  under  lens. 

(4)  Frotu  I'ago  I'ago.  Vivid  deep  blue,  tho  lx*lly  and  throut  froiu  chin  abruptly  yellow;  a  narrow 
black  streak  through  snout  and  eye  up  and  bock  to  shoulder;  a  large  black  s|Kjt  at  lias4>  nf  Hoft  dorsal; 
spinous  dorsal  deep  scarlet^  the  soft  dorsal  and  caudal  |>ale  bluish;  anal  and  ventrals  scarlet;  ])ectoral 
plain;  no  tpots  on  axil  <>r  upercle. 

(5)  Fnjin  Aftia.  I)ee[iesl  ojiure  blue,  finely  dotted  with  golden  on  sides;  Ijelly  whitish;  spinous 
dorsal  light  vivid  H<.'arlel,  dusky  at  Iwse;  soft  dorsal  pale  blue,  with  a  large  l>lai'k  non-ocellal«.>d  si>ot  on 
base,  the  anterior  e<lge  M'urlet;  candid  jwle  blue;  is-^-Iorul  same;  ventral  and  anal  S4'«rlel. 

Th«- siM'citiien  of  Atimlefiluf  tizunnx  (igurv<l  by  l^uoy  Jk  (iuiniard,  from  (iuain,  pmlNibly  l>elong8 
to  Abiiilrfthif  liiujMj.  Tho  original  ty|H.'  of  Abiultjdaf  tizunuK,  oirlier  cMlltf<l  AUiuUfduf  viinnrun  by  the 
sanie  writers,  is  from  Timor.    This  species,  Aliutftftluf  cifaiieii*,  is  not  yet  known  from  the  South  St?as. 

This  most  l>eautiful  little  fish  differv  from  .1.  uniot-eUtittu  in  the  scarlet  spinous  dorsal  lin.  About 
eight  8|iecimen8  were  titken  at  Apia  and  I'ago  I'ago. 

In  comjwny  with  I'mn'irrnlntu  /Ktm,  Aliutltjiluf  uuiiirflUttH*,  and  other  dainty  blue  species,  this  fish 
is  known  as  UtujH)  (damsel,  village  U-lle)  at  Samou. 

The  ty|K>  s|iccimen  is  no.  51741,  I'.  S.  National  Museum,  from  Apia,  length  'IM  inches. 

B64.  Abudefduf  fllholi  (Sauvage).  Fiji. 


866.  Abudefduf  metallicus  JonJan  <&  Scale,  new  s[)eci<  s.    I'ijti.  Samoa. 

Head  3.50  in  length;  depth  2.50;  eye  3.25  in  head;  interorltital  'I.M  in  head;  snout  equaling  two- 
ihinls  of  eye;  clorsal  xiii,  10;  anal  ii,  II;  s<-ale  2-17-7. 

li4Nly  elonjfiiie,  compn"ss«'d,  the  profiles  eveidy  curveil;  head  roumled;  preorbital  narrow,  about 
on«'-half  the  width  of  ]'Ui>il,  and  very  xhorl,  ending  under  anterior  third  of  eye;  preopercle  not. 


Fio.  i\.—Abwlij'lnf  mfiaUInu  Jordan  &  Sei»le.  new  ntwh-*.  Type. 
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toothed;  oimcle  withoat  ipiiMB;  haad  «attftlj  tnlcd  exMpt  ia  frant  of  noatoib;  Bonth  ■oall;  • 

lingle  row  of  finall  <-iitiiyin'Hve<l  fi'cth  in  <tu'h  jaw;  ti|H  of  all  the  fins  except  jHt'torals  prolonged  more 
or  leflB  into  tihiiiu-iit-':  K'n^tli  <>i  tifth  iloi>itl  ppinc  1.75  in  head;  pectoral  equal  to  head;  filament  of 
Tentrals  n  arliinL'  to  l<aM'  of  ana),  the  leiiKth  of  the  onlinary  rays  beiii^ much  lea,  1.20  in  head;  mid- 
omdal  ny  1.20  in  bead,  the  outer  caodal  nyu  greatly  prolonged. 

Life  coloffl  of  a  tipedmen  from  Apto  (elongrte,  with  all  Hm  produced),  Uiiie>bltKfc,  paler  below; 
a  black  Ur  >u-rin¥  bam  of  pedonl;  no  otiier  marke;  ine  all  dneky-edfed  in  a  laqter  epeciaMB 
ap|Nir«'ntl,v  the  eatiie. 

Color  in  spirits,  violet  blaek,  lit;hter  below;  a  distinct  black  Iiom?  to  pectorale;  HaaUa^dt,  lilO 
pectond  and  inner  part  of  caudal  lighter;  the  ventmis  with  slight  wash  of  bluish. 

Of  thie  beaotifal  species,  allied  to  AhudefduJ  eochinchinauU  of  Day,  we  have  about  ten  oxamplee 
from  Apia.  The  type  k  no.  K749,  U.  &  National  Hoaeom,  kofrth  S.ao  iodiee. 

BAMIUm  Oavier. 

/>a*ry Wii*  CuviiT,  Ui-Kiie  Animal,  e<l.  ii,  1829a  idnirfniM). 

TUradrackmum  Cantor,  Malayan  Fiahea,  240,  1851;  aubrtitute  for  AiaqytfiMoa  aoooont  <rf  the 
prior  AianlliH  Latieille,  1796,  a  genoa  of  CUnplera. 

M6.  Dnae^lhiB  nrnaana  (Linnwas).    Mamo.    Samoa;  Tonga;  Tahiti;  Fiji;  Ooam;  New  Goinea; 

Woodlark  I.;  MannieK!i>  In  ;  Shorllimil  I.  and  Ruiatt^  (Heale);  Ktint  Tndit's 

Thia  tmatiful  little  fi»h  ia  excetwively  cuianiou  in  the  ca-vicea  of  the  coral  reefs  about  Samoa. 
About  900  ewtmplee  were  taken  by  ua.   It  ia  generally  diffused  from  Polyneib  to  tlie  Ked  Sea,  bnt  it 

<]n^'^^  ii>)t  <M-cur  about  Hawaii.    Tn  life  it  in  tn^yish  dove-color  with  jet-black  cmtw-banda> 

867.  Daacyllua  melanurua  Hlwker.    Ponajx";  Shortlami  I.  (S<'ftlc):  K^st  Indies. 

808.  Saacyllua  trimaculatua  (Kiippell).  Samoa;  Louisiades;  Aneit«.-um;  NewUoinea;  Kaat  Indiea. 
Of  thie  widely  dlBbaed  epedee  we  obtained  three  epedmeqe  In  flamoa.  tUbedloreaf  aepedmen 

frutii  !':i^'o  !';ii:<i,  ■insky  iiuriilisli,  tlic  w-jihtt  dark  edt;i-'l;  ventral  outline  and  cjitKlal  jM'ilnncIe  brassy; 
doixal  liliu-k,  with  a  row  of  goldra  8|)ot)*;  mift  durxul  rather  |Mile;  traudal  and  anal  bleached  and  golden; 
ventral  bla<-k,  Home  golden;  pectoral  yellowish,  a  black  axillary  B|Mit;  a  round  white  Hfwt  nn  rach  lldiQ 
of  liack,  di^^tiiirt  in  our  H|>e<'inienx,  but  very  faint  in  othen  examined,  from  the  PbiUppinea. 

809.  Saacyllua  albieella  Uill.  Hawaii. 

Thia spedaatarntlMrraraaboat the Hawailiii Uhmda, and  haanefrar ben aM  Itie 
very  <  lose  to  trjMOCiilafHfi  bot  it  baa*  white  Vertical  bar  wl^ 

l<liot. 

870.  Daacyllua  reticulatua  (Richardson).     Kaiidavu;  New   Britain;  Tuiiape;    New  Guinea 

(Macieny). 

JjeHw  wWftrilW  RIchaHtwn.  leh.  Chin.,  ibt,  ISn,  Canton. 

W> wbmtMMuat  reHmtehm.  Bkcker,  l^narcniiMK.  I'l.'i,  it>77.  Ka»t  Itwliei^  gtaaiallyceaMDaa. 

JtacyBtw  aeaMMwaa*  Bleeker,  Banda,  1 , 247,  Banda.  Oaatber,  Cat.,  i v,  u.  Borneo.  OOatlMt;  VlHlie  te  SBdNi^ 

SR.  KaadaTO.  New  Britain,  iMnape. 
Pomartnlrui  tni(/!a*c(attu  Kncr.  Denk.  Ak.  Wla.  Wlen  Ifiev.  348.  laL  ti,  Oc-  M.  Kaadava. 

This  species  of  the  Kaat  Indiea  was  not  taken  by  ua. 

871.  DMoyUiaa  uaiflueiataa  (Kner). 

ASMMmtnui un>/<Mri>i/iM Kaar, SlU.  Ak  \Vi>«,  Mi. MI  isiw  3«.i.  Inf.  K,  flK.  24.  Kandavu. 

Ihla  apeciee  is  unknown  to  oa.  lt.ia  evidently  very  dose  to  Duq/ttua  ntieuliavM,  perhape  tlie  oaaM 
apedeft 

QHlOMIi  Oavier. 

S7S.  Ohromia  emruleua  (Cuvier     Valenciennes  i.     Fn  Itiini-mixmit:  T-nhn;  yfiuim.    Suiii<»a;  New 
Gninea;  Ulea;  PalauL;  rAumotuI.;  Yap;  Kin^mill  I.;  luist  Indies.  (PI.  xliv,  tig.  1.) 

BOkuc*  aentUtu  Cnvier  *  Valcaclennca.  Rtit.  Nat.  Pota.,    417. 1880^  Haw  Outan.  tn**;  Mid  lo  bate  U  donal 
iplnca. 

OeUaiaJrmaliu  OaHet  *  Vatanatonnca.  op.  dt,  4(8.  Ooam;  Mid  to  kave  It  donal  qtiaaa 
JtMsHf  bflmmu  Cavlsr  *  TalwwiaBBM^  of.  ott..  4N,  Maw  Qolaaa, 
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ChnmiM  tepUurm,  VMttr,  FiWMOwilildi,  Ml;  Adaa,  401,  Ms.  T.  Odom,  iavm,  MebM,  Mailwin,  VtaMii,  Am,  Mew 

Ouioea. 

(MfpUudon  bandanenHi  Blecker,  Icbth.  Bljdr.  Band*,  Sal.  T.  Ndl.  Ind..  II.  248,  Baoda. 
Bdkm»JrtnatH»,  Blocker.  N.  Bljdr.  Irh.  Ceram..  Ibid.,  710:  |M-rlui{M  iit>to(Curter  A  Val«nel«nnc«. 
Otntharv*  evnilnM,  Cuvler  A  Valenclennea,  op.  clt,  t,  M2. 

aeUoM*  eanUeu*  BIceker.  Vietde  BUdr.  leiith..  KokOMll;  Kau  T.  N«d.  Ind.,  Tin,  4U. 

AHa«n  kpUunu,  OOathgr,  Oat^  IT, «.  OODtlnr.  HmsIw  dar  BOdM,  Mk  tat  UB^  flu.  c  add  »,  Man,  nuoMta 

b..  Yap,  KlnffHiilllL. 
OypkiKithm  miudmlwUtittar>  no"-  Zool.  Soc..  U70,  «W.  Andaman  U. 

O^WUndHi  MiMlMM<l8e«l«,  Blifaop  Muai'uni,  1901,  H,  Uiiam:  pt  rlini^  ikM  iK  awtotafwO cf  Blatfctf ■ 
This  beaatiful  species  is  very  common  aboat  Sunoa,  where  about  100  r>])«citi)en8  were  taken  in 
poola  on  tbe  reefa.   With  a  general  blue-green  eoloimtion  nnwlly  with  small  yellow  dots,  there  is  con- 
siderable minor  variation  in  the  markings  in  this  speriea.  TIm  pale  bin*  frennin  is  probaUy  never 

wholly  waiitiiiK,  altliotiu'li  iiuicli  iiiori-  <  <i[i^{iii'iion«  in  xnni'  Hpecimena than otfaera. 

Life  iviliirx  wt-n'  n<»U'"l  in  various  ciH-t  iim-ii!'  tis  lollnw.": 

(1)  Knirn  Pnjro  Vugtt.  Vivid  Htwl-greeii,  liet-oiiiing  violH-lihw  in  s|iirits,  silvrry  belftw;  iiillt 
blubh  linett  along  aidea  of  belly;  lliu  all  blutoh;  a  larKu  blai-k  x\H>t  on  base  ul  peclond;  a  narrow  dear 
blue  Htreak  before  eye;  ventral  aometimca  pale,  aonictiraea  dusky;  no  other  marka. 

(2)  Fntni  Apia:  called  tiiamn.  Clear  tiky-tilue  with  a  ftnuij?  Krci-iii.-li  tiiii;<',  whitish  below;  no 
yellow,  orange  or  brown;  aide  with  5  or  6  dark  J>lue  streaks  like  pencil  uiarka  along  rows  of  scales; 
axil  with  a  Uoe-Uaek  spot;  first  donal  deep  binlsh;  caodal  gmy,  with  a  bright  blue  stripe  along  each 
lolie;  othiT  fiiiM  hhiijih. 

(;{)  Kniiii  Apia;  i-allttl  i' u  lanu-m<mnii  or  hlue-tish,  Hcaleo  25.  Vivid  sky-blue  with  bright  rellec- 
Uoim;  finely  dotted  with  black  and  with  fine  golden  yellow  spots^  abont  one  for  each  scale;  belly 
white;  fina  plain,  like  body;  ventral  darker;  chin  bine. 

(4)  From  Apia.  Vivid  aky-blne,  growing  paler  below;  uaaally  wUh  small  yellow  dot*  aatariorly; 
axil  black;  t<piii muh  .i.<rsal  blue  hlat-k;  xoftdofMl  and  caudal  mostly  bright  onmge;  ana]  vivid  Mae; 
axil  black;  ventral  jiulc;  {ic«<toral  dusky. 

(5)  From  Paf^o  Pa^.  Clear  blue-green,  silvery  below;  tiouie  8[)ecimciui  rather  green,  otben  Mae; 
three  pale  blue  streaks  on  side  of  body;  bsae  of  pectoral  dusky;  back  of  caudal  pedimelo  deep  gnen; 
fins  dusky,  without  blue. 

(t>)  From  I'ago  I'ago.  Light  hliie;  darker  vioU't-hliw  OO  ihonlder;  whiti-nh  blue  below  golden  on 
caudal  peduncle  and  below  baae  of  second  doreal;  a  black  azU  Ana  all  dusky  blue,  some  yellow 
on  seeond  domal;  pectoral  almost  colorless;  ventral  posteriorly  Uaekiah 

The  iiorniiial  ^[pc-li-s  r:,niltn»  anil /rr>iafi/j>  are  doubtless  identical  with  Ckromu  Upunirtm,  in  which 
caw)  the  naun'  i-.Tnilf  Uf  has  pniwlence.  The  tyi>e  of  raruleu»  \e  m\t\  to  have  Ki  donial  sfiiDeH,  while 
Chromis  Itpmirxu  lia«  12.  No  Other  difference  ap|>ear8  in  the  ih-fw-ription.  ChromiK  jn  n-itHf  has  a  more 
distinct  blue  striiie  from  the  snoat  to  the  ^e^  and  the  caudal  lolica  lera  produced.  Both  these  char- 
aeten  are  seen  in  young  spedmens.  In  some  of  oar  specimens  especially,  but  not  always  the  smaller 
ones,  IIkto  i.«  a  >'har|ily  (k'tintnl  narrow  hinv  stn  ak  fruin  i  ye  |i.  --iii .  a.-i  in  frtunlu.'  In  othrrN  tlii  re 
is  a  faint  pale  streak,  and  in  some  a  dark  mtreak  a  little  lower  tluwn,  or  on  the  lower  edge  of  tbe  pale 
atrsak. 

In  response  to  a  request  to  reexamine  tbe  origiaal  types  of  these  afisele^  Dr.  lien  VaiUant  writes 

(Octolier  12,  1904): 

lytK-^  //r/i*)Ar^  I  tm  ChromiA  }  r,'rrutruf,  frrmitUM  i^t  /[.  trjtitum*  Mn\l  ilun-*  nii  i''Ht  dv  <  * 'tiM.TNitl qui  vn  |jerini'I 
(ui  llcrneiit  )'<'lii<l<'  11  \  'u  <|imtri-  cx<'m)jluir>'n  <lii  Cfimmit  Ifinmruc  Vi  tiniit  <)<'  la  NiMiVvlIf  (juill^  ^No.  S7M)  deUZ  du 
(Vin/niM  .'.<rrii/<  »•  '!<-  In  int  iii"  l<»  iklile  (No.  ai>t4;  ilii  Chnmin Jr> imiIuh  i\v  liiutiii.  (WMCt  AM.)  ToOSlMSalaanxailt 
t'tc  ni|'|">rlt*H  |wir  *v  <iiiiinjml.   <V  wjiit  It^  tji-i-i  Mf  I'HiftMin-  ili-*<  Pt'if***""!!*.. 

"  L<">  l  iirui  t.  ri  -  '1. 'iiiic*  [inr  li  ^  Mill'  ■xi-^  <le  i  <:  tniMjil  ijtuiit  ilu  ciiriirii  rn-  ■!.■  •iHruttou  lu'  m'  rt'truuveiit  k-ii.  rc  s<uir  par 
If  tniii  urKi  iitt  <•  >|ii>  Ml  >l<  I  'X.I  lui  tiiiiM  i|ii"n  viit  trtai  diBtiacU'invnt,  vt  »ur  touUw  Ictiuzvmplalresdu  L'krumit Jn-natiu 
ni.ii«  ''II  •'•'  '|iit'  ti'ii-  :>  >  .-f.-iiii.iuir.-!*  «.nt  -  n-ii.i.'irn'nt  phis  ytlt  ^es  e— a  diadeuat antwaaapttM,eapea>ait<tieaB 

funii'ti-ri'      j'-iitii-         iitn-  mtI''  'U'  livr.-i-  ru'iiliTl'|iii'. 

'*  \  pntnit-ri'  \:i'-.i't.'  i  'ir",";^/,'M,ii,'f'.  in'ittnit  jwtni  i\k^*'/.  itilTcn'tU  di-N  i  ".i.  i.  ^,i^,irh^  i(  f  m-i.  '  iiuI'Ha  (wuir 
leM|iK'll<-«  l  iil'-iiiiiii  Jitiiiii  III-  Miiirtiii  |.rL^  liiiri'  ili-  il<»:t4'.  iu»i.s  cii  prciiaut  Ivs  (lUui'iiiiiuiia  f xhcU's  vt  lv»  reilulmiil  propor- 

tioneik'nii  ni  m  i>'s  i..iikikiipi  itunu.  -.  j  ,ii  i-ii  w  <  <  iu .iiiicrc  i|ue  lea  dlflneaccs  da  pmpottiana  n'staleat  ^ne  aitpamt  at 

diii'^  a  !<■«  iliMi<  tilt.  '<  jii  <m  ('iiri'iivi' ill' I '>iii|'*n  r       •■XfinpUlri'ii.   .   .  . 

Kti  r' -Hill' .  >'  I'ltriat;!'  tout  >i  (hU  >>>ir<-  uvii  et  pciino  ciiinrnt-  rooa  qM  oia  Isola  aip>BM M*ta fant qu'uae,  a pelna 

aeratt  uu  auturisc  u  rcifanlcr  le  (Jhtumufrcnnlu4  i-umme  une  vari<t4." 
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Dr.  VulUiit  iioUw  that  the  cmdal  angtei  am  mora  pioloiited  in  the  apedtneM  called  Chromi» 

kpuumi,  but  a  tablr  uf  uiciiMuriMnentx  wiit  by  him  fhuws  no  inqractant  difft'rpnro  in  iiniixjrtionm. 

878.  Ghromia  analia  (Cuvior  &  Valunvienow).  I'a  kuiu-motata.    New  ituinea  (Madeay);  Samoa; 
Butlndiet. 

Thiji  wt-ll-iiiHrki'il  HiMvii*  in  citniiiioii  at  Saiixm,  w  lu-n-  Htnait  L'.'>  Hpifinu'iin  were  taken.  Life  colttrs 
of  a  very  de«(>  specimen  fruin  Apia,  fiale  blue,  liitht  guUlen  behind  and  on  »u(tdoi«al,anal,  and  caudal; 
aidM  with  »  few  narrow  bronae  lines;  ventral  white,  duaky-ed|jed,  very  Uatgi  eandal,  donal.  and 
cfpecially  anal  dark-innr>rinMl;  a  little  doiky  abaile  at  baae  of  aoft  donal  and  anal  briiind;  iria  bloe;  a 
dark  apeck  in  pectoral  axil. 

874.  dhronisovalla  (Steindacbner).  Hawaii 

875.  Oluroaiia  elavlKma  Jenkina.  Hawaii. 

C70.  OhroBiia  dlhiitdirtwa  (Klpnabmar).  TUaU;  Ralatea;  East  Indice. 

UMUtu  MwMMmt  KIwuIiifer,  ntttw  RoUmb  Ncensa,  Kt.  M  Im. 

Nrftarfr*  <f/MMWM,  Qllnther,  Vtaphe  dcv  snaic*.  an,  taf.  l«v ««.  a.  TahIM,  liiriatea. 

Tliii'  H|«-cieH  was  7i>it  s<fn  by  iih.    It  is  Vfry  ild-if  t  ir  r/m/miV  iumelim,  but  Br<<>riliii„'  ti.  tin- 

ugure  of  Dr.  Giinther,  and  the  deitcriptiou  uf  I>r.  Klunxinjjer,  the  itualerior  buondary  of  tlie  black  area 

ia  at  the  front  of  the  anal  An. 

877.  Ohroxnla  IobmIm  Jonlun  A  Seale,  new  8|>ccieii.  SaiiKia. 

Head  3.30  in  length;  depth  2;  eye  2.10  into  head,  equal  to  inteiorbital:  donal  in,  11;  anal  ii,  IS; 

w-alcH  21-lft-8. 

Botly  rather  dei-p  and  atont;  heail  h  hIiiI,  t  xit  pl  lit>t\vi'4'ii  aixl  in  front  of  noatrilii;  ttt-th  Hiiiall,  in 
several  rowa  on  each  Jaw;  caudal  peduncle  short,  ita  length  equal  to  ita  depth;  preorbital  narrow, 
eqnal  to  about  one-half  of  papil;  ioarth  donal  aptne  about  equal  to  poatoenlar  part  of  bead;  loben  of 
caudal  ]>r<>l<>ii(o*d  Into  flhunenta;  pectoral  fin  slightly  longer  than  head;  flhunei.tBof  ventral  reaching 

(obaK  of  miihI. 

Life  colorM,  «pe«>inien  from  Pano  l'aKi»,  anteriorly  ihf\t  Imiwnij-h  blmk,  abruptly  f«ale  lavender 
liehind,  the  color  deepest  anteriorly;  a  large  black  ocellus  on  baae  of  pectoral;  fine  colored  like  rest  of 
liody,  the  elongate  randal  very  pale  hivender,  the  elongate  ventral  h\»ek. 

In  |irB8er\'ed  S|>f<  anlrrior  fnim  ii  liiip-  uitli  Iuim' nf  fifth  dorr-iil  ^-liilif  \<'rli(  ully  ilown,  the 

color  is  brown;  all  iKititerior  to  thia line  iu yellow ii^h  whitei  Ijooe  of  pectorals  black;  veutralH  black;  four 
anterior  donal  q>tne8  blark,  the  remainder  of  doml  yellowish  white;  caudal  and  anal  yellowish  white. 

Thi.i  H|MrieH  i«  very  cl«i«»  to  Chrvmig  diniidinlux,  IkiI  the  lavemler-c-olored  <-a<iilaI  region  In^jjina 
much  in  front  of  the  anal  fin.  Three  i'i>ecinit'ua  were  taken  at  I'ajjo  Pago.  The  type  i:;  no.  51743, 
V.  8.  National  Husenm,  from  Bitgo  Fsgo;  length  2.25  inches. 

878.  OhTCimiB  nsilluia  (Bennett).   Bamtca  (8eale);  Kaat  Indiea. 

AOAamiOHMHU  Oill. 

Htptadteamnduu  Alleyne  A  Madeay,  Plroe.  Unn.  8oc  N.  8.  W.  ISTIt  S48  {knfkmidim). 

879.  Acaathoduonia  poljacaatiraa  (Bleeker).  ¥mt6  and  New  Hetaridea  (Ssale);  East  Indiea. 

PamUy  LABRIDiC 
0BaanBa»an. 

880.  Oharopa  aanhanco  (Blodi).  Palan;  Yap;  New  Hanover  (Feten);  New  Guinea  (Madeay). 
(Cten^p*  «MunMiMil(»  UcCpMe.) 

Chvrrep*  iiifiinihr  Vnrt'u  r.  frniii  tin-  I'htlippinea,  ia  doubtlew  the  young  of  thiaapeclea. 

881.  Ohoaropa  brenchlyi  ciunthcr.  Mij«ul. 
C»mp§in»tMgtaaaaM.  Ann.  Mac.  Nat.  Hbl..  UOi,  274. 

888.  Ohaaroipa  (graaoatoltta  (Kiduudeon).   New  tiuinea  (Madeay);  AuHtralia;  Eatft  Indies. 

.(tMiWpAMMMMW'e'**  Meliardwa,  {MOlialtljrBM  (tantfu  icAocnlrfirf  of  Bleekar.  ctsruinljr  not  Omaikmi  •ekeeatoM 
AgateUL 
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AiTordinj;  to  Gunther,  the  fttiffol  skin  which  ia  type  of  C.  rtinno«tolu»  Richanlnnti  Ih-Iohip'  to  the 
specicM  calle*!  C  omtnoplmif  by  Uii-hanl!M>n,  <>ri  tlie  next  |MM;e.  This  Hi>ei'iej'  in  clmrafteri/cii  l)y  the 
bliK'k  <lon*al  npot,  whii-li  sin-ius  Io  1it>  wanting  in  the  true  CA'ito/j*  «c/(o#»i/«ini.  Chartipt  nrhofiiltiiii  ol 
Bleeker  baa  thw  spot,  but  aim  a  {wle  spot  beyond  it,  wantiug  in  C.  cgtmoiMm.  Thj«  seems  to  be  the 
Min*  M  Ckarapt  imtiiMuiilata  ot  Outier. 

888..  01unops47UOdiia(BidMniMm).  IWbid:  Anatnlia. 

muo  JMu  ft  l^«r. 
884.  Yttmo  oigroaiplMltti  Bleeker.  Hawaii;  New  Gninca;  Aartnlia;  Japan. 

yWMMnuim  ^ociaa  *  IveMtaaB. 

886.  ▼enieohta  MagntaMua  Joidan  A  Gvermann.  Hawaii. 

LXnOATLOU  OiU. 

888.  IrtpidAploia  axillairia  (Bennett).  New  Hebridee;  Ulea;  Ikhiti:  Fminatula.;  Utuun;  £aat 
Indica. 

887.  Iiepidaplois  hirsutus  ((.ac^-piile).    Va\-aii  (Gtlnthrr);  Ewl  Indira. 

888.  Lepidaplois  albotaeniBtua  i Cuvifr     ValfnciciiiK  ri  i.    Ilawiiii:  .lohnsturi  I. 

Thia  Hpvcius,  very  abundant  about  Hawaii,  va*  not  taken  by  us  at  i?amaa.  It  rttaches  a  cunsid* 
eiablA  fiae,  and  ia  aabjeet  to  aoine  changea  In  color  wUli  growth. 

Wf  cat!  not  identify  the  Hnwaiian  fixi-itfi  with  f^pidnpfoit  biliintilaliit  of  the  Kas't  Itnlifn.  The 
lattiT  spiM  ii  y,  aci-ordinR  to  Hleeker'f*  tigure,  lias  two  bruad,  black  curbed  stripes  on  tlie  head,  instead 
of  tlx  n.irr     maroon  stnaka  86811  ia  our  apeciea.  The  incomplete  aooooat  given  by  Cuvler  bean  out 

thij*  prolittlile  liifference. 

889.  Lepidaploia  atrophodoa  Jordan  &  Evennann.  Hawaii. 

Thia  apeeiea,  thoa  fin-  known  from  email  apedmens  only,  b  oonaionalljr  taken  abont  Hamdi. 

The  black  blotch  at  h.'f^e  of  soft  pl.>rsa!  iM^liind  cxtf  iuls  lu  riiss  llif  t)M.ly.  fiiriiiiii<.' a  lir  ail  Muck  har. 
Thia  species  is  probably  not  thi'  yi  atnif  oi  h  jixlujiliiiit  nltiolivniatuji,  an  .-^upiMiaetl  by  Ciunliier,  aa  we  have 

apecimeiiH  of  the  latter  of  a)>oiit  tlx-  Mauic  xize  an  the  typeatiiiirftpii-xirA  which  have  the  cbaracteriatlo 
markings  of  the  adult.  Still  it  is  poasible  tltat  these  are  aoqaired  by  aome  ezamplea  at  an  earlier 
stage  than  by  otbenL 

80a  L«pidaploiaaaodastaa(4sarrBtt}.  Hawaii. 

801.  Iiepidaploia  pwfdMo  (Qoojr  A  Gaimard).    Tonga;  Saumarea  Beefi;  Aaelleam;  Japan; 
MauritluB. 

■HlOaS  Be  Via. 

888.  VaaJotoe  puxpwreaoana  De  Via.  Hontli  Keaa. 

HnUm  pmpmrmau  De  Via.  Pnic.  Una.  floe.  N.  k  W.  IWi.  4N.  ImUi  Saaa. 

lABBODlf  Blaikw. 

888.  Labroides  dimidiatus  Cavierde  Valenciennes.  Samoa  and  Hawaii  (OOntKer);  Man;  Yap; 
New  Hebrides;  iuist  Indiea. 
This  species  waa  aot'takan  by  as. 
884.  Lataoidaapnaadiaflraa  (Bloeh).  New  Guinea  (Madeay);  Enat  Indiee. 

VVYMmA  Usehsr. 
806.  Dv/auarin  cwrnlaonacnlate  Gunther.  Aneiteara;  New  Hdwidea. 
808.  Doysuarin  aaouitoptom  Bkdter.  New  Guinea  (Marleay);  East  Indiea. 
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milllOIAUVt  WmHt. 

897.  Vwodola.liinM  untHnotiw  Guichenot  GoiiD. 
Tliiss|iedwiap«rlMiMtbet7peo(  a  distlaet  geniM. 

mBMHTHH  Itotfcw. 

lyifirichlliii'  Rlt>«>k<T.  FlitifH,  '.i'M,  1K54  frijtni"(:ii,!ii). 

Thyiianochilu*  Knt-r,  l>t;nki<^  Ak.  Wiw.  Wieii,  .\xiv,  18(i5,  5  (omattu). 

Chmniulk  Kncr  4c  SlctodMbmr,  Sits.  Ak.  Wia.  Wien.  w,  1807,  8W  (coHman);  not  of  ONL 

M8.  Iiabrichthya  cyanotasnia  ( IMi-ckrri .    Siu/ult  uliuli.    SanicHi;  Fji2<t  Indieit. 

ttibrii  ltth^t  lyiiNoiirnin  Blet'kvr,  Itijdr.  Irhllu  Flnri>«.  Nal.  T.  Ned.  Ind.,  VI.  331,  1H64,  Floras. 
Thgmnorhituf  ornalmi  Kner.  Dcnka.  Ak.  Wia.  Wien.  xxiv,  1865.  &,  Uf.  S,  flf.  1,  Sanaa. 

natv'jtofru*  umMm  (or  JtatHftoiai  rtrjwol—fa  var.)  Xatr  *  BUtatechSN,  SIti.  Ak.  Wto.  Wtaa,  iir.  IMT,  H7, 

Upolu. 

Ckant^uN*  ftMlBiwM  Kacr  A  Btelndachaer.  <ip.elt.  M.  flg.,  yoong,  U|iela,a»»«|wetann  m  tMygbmut  «cMat»». 
We  hnve  8  Kp«cimen8  of  this  dainty  Ash  from  Apia.    It  is  notable  Ua  Iti  snsll  HMmUi  SOd  veiy 

widt!  Wym.    There  'ut  n  iMtHterior  i-anine  tooth  and  9  don>al  f<|)inc8. 

Life  colon*  of  aaftecimen  called  mgiiU  uliuli,  dark  hmwn,  alnioat  bisck,  with  oWctire  atripcH  of 
bnuue  and  hiae,  very  dark,  and  therefore  faint;  a  black  spot  at  biM  of  pectoral;  bead  with  wavy 
Une  atripee,  iipH  yellow;  doraal  colored  like  body,  with  Moe  edge;  ami  with  Mae  edge  and  Mm 

iii<*<lian  .--triiH'.  flj^owlifrc  dark  Iirouzc;  <:ui'1rI  like  lioily  iit  lta><'.  willi  lihu'  nirviil  .-trcak.  ]«(i«tcri<W 
part  l>lai-k.  tlie  fd^-c  palf;  ventral  lilue,  with  Mat'k  ^trijH';  |n«l<.rrtl  ilii.-ky  j^reettixli  yellow  at  itafi'. 

.\iiiittier  s|HM'iiiien  froiii  Apia  wa^  ji't  Murk,  ^^  tlil  is\  <'  \\  li\\v  li>iii;itiuiinal  streak!*,  the  iipiier  from 
end  of  anout  to  base  of  caudal,  the  other  from  throat  aloogude  of  belly  to  middle  of  aaid;  mooth 
golden;  flns  blaek,  tiie  eandal  wkite  edged. 

800.  Latelchthya  aoatralia  Stdndachner.  Sooth  Seas. 

JMrMktt»*a««lniM(8t«liidacbn«r.  lehtb.  Mltth..  Tin,  MB,  lie,  teulb  taaa. 

xnnmn  oavier. 

000.  apibolua  inaidiator  i  raliaH).  Loptga;  GnUcmMr.  Samoa;  Tahiti;  NewGoloea;  Bidataaand 

Fatu  (.Scale);  East  Intlietf. 
This  tiinpilar  flfih,  which  early  attracted  attention,  is  common  abont  Samoa.   We  have  49  esam- 

\iUv  fr<'iii  Apia  iiurl  10  from  I'au'n  I*a;:<.,  and  the«'  well  illiiHtnite  the  widi-  x  ariatinn  m  <  <  i|i>mhibited 
by  tliij*  liyh,  it  Ih-iiik  diehroinatir,  some  individuals  bri};ht  yellow,  others?  dark  olive-lirown. 

Life  L-oloni  of  a  Hpecitnen  fn>ni  Apia  callcil  Infieijti,  dark  ieuon'yellow,  brown  on  top  of  head,  with 
vertical  bar  of  blackish  on  each  tK-ale;  anal  yellow  and  lower  part  of  bead  yellow;  spmous  doraal 
brownish,  yellow  at  l>af>e,  then  greenioh  yellow,  then  brownish  red,  then  green,  then  orange-brown; 
adeep  bluei*|K>t  on  front  of  d<>rMil,  witli  ornn^e  helnw  it. 

Young  X'ery  dark  brown;  a  blue  npot  fnllowLHl  liy  yellow  on  front  of  doisah 

HEKIQTXirVi  OttBthar. 

001.  Hemicpimnis  melapterua  (Bloch).   Alali  moana;  Paumutu;  Afataimi;  Tanitagi;  SugaU  vii; 

SugaUaloa.  Samoa;  Patau  Is.;  Ponapc;  New  Guinea  (Maeleay);  Shortland  I.  (Seale);  Esst 
Indies. 

This  is  a  veiy  commoD  fish  about  Samoa.  We  have  14  examples  friHu  Pago  Fago  and  24  from 
Apia.  The  coloration  rbanftm  with  age  in  a  marked  degree.   In  the  young  the  anterior  half  of  the 

body  la  lart'i-ly  u  lute. 

Life  culurx  of  a  «|>eciuieu  irutn  Apia,  lullcd  uj'ulaimi,  or  (agUayi,  liark  brownish  olive;  inot<i  Hcalex 
brown  at  base,  with  violet  blue  spot  moelly  obscure;  head  dark,  the  cheek  bright  yellow,  the  space 
behind  eye  coppery;  head  everywhere  with  vermicular  streaks,  green  above,  blue  below;  lipe  and 
chin  dirty  jrrayifh,  unmarke<l;  dorwil  browninh  reil,  with  blue  spots  and  two  blue  marginal  i-treaks, 
the  lower  vinlet  blue  and  limader;  raiidal  dirty  Idiie,  the  rays  blue,  the  niarj.'iii  dirty  brown;  anal  dull 
blue,  with  many  round  blue  spots  and  a  blue  stripe,  the  edge  brownish;  ventral  whitish,  with  dull 
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orange  on  firat  soft  ny,  and  yellow  and  onuigc  da«hc8  behind;  pecAorai  pale,  the  axil  golden,  the 
apper  my  and  a  bar  acriMi  biae  Uoe^  the  latter  with  fsolden  and  bloiab  edga  b^ind;  wry  thick ; 
Bome  BCfllefl  on  diedt.  A  naaltor  asample  has  the  ventnle  brighter,  oiaafw  mmI  Uue;  otberwtoe  it  is 

the  iwme. 

Another  B|)ccimen  from  Apia,  a  lar)(e  one,  waH  uriifonii  ))tui-kii<h  jrn'en,  tlu-  McalcH  «howiu|^  tnu  cn 
of  green  and  violet  mariiingi  when  examined  closely;  belly  bronie  brownish,  with  a  violet  spot  on 
each  scale,  these  violet  shades  scattered  over  the  aides;  cheek  and  interoperde  eiear  olive  Rreeo;  lips 
diwky  olive;  a  liri;;h(  );nt-s-t'rf(  ii  riun  silwiit  eye:  a  dtill  ilark  Mue  Idotch  behind  vyv;  [in'orMtal, 
miborbital,  lower  ami  iip^ier  part  of  cheek  and  opercle  dull  liruiize-omnfte  with  sharp  veniiiculaliuna; 
throat  reiidiMh  gray;  dorsal  blackish,  onage^  very  dark,  with  a  dark  blue  edge  and  adaik  b(lN  Stripe 
below;  BMny  deep  violet  spots  on  mmaibnami  caudal  violet  blackish,  nhaded  with  gnen  on  lays  and 
edgetl  with  dall  orangs;  v)oM  qwti  and  vomicalatioas;  anal  dnaky  orange,  a  deep  violet  bins  intisp 
maruiiiul  lutnil,  an  d  with  deep  violet  spot^  ventral  omnge^  with  laige  Une  spoto;  pectotal  dnaky 
blaitib,  paler  below. 

A  speetmen  called  ntsM  ateano,  from  Apia,  was  deep  bine  Mack  with  olive  shades  behind  front  of  ' 

fint  dornal  and  vent;  shoulder  li^ht  green  with  dnll  orange  npol»,  the  shade  becoming  golden  oUve 
behind  gill-o|)fning  and  on  o|ienle  and  clieek;  the  hrea«t,  throat,  and  belly  gray;  pink  shadofl  on 
opcrcle;  a  pink  stripe  below  eye;  a  large  vi(ilet-eop|K>ry  bloteh  behind  eye,  with  deep  violet  spots 
within,  these  having  pater  oentera;  forehead  coppery  violet,  mottleil  with  green;  bright  blue  dose 
behind  eyet  dorsal  violet  bfau;k,  with  green  on  honi  scales,  then  bright  bine  nMrblinga  anteriorly; 
viiilet-lihie  »]Mit.>«i)ii  mi'tnlinine.-,  with  marginal  siriiH-s  of  clccj)  violct-Miic,  livrbt  pinkish  lirown  anil 
blai-k;  caudal  olive-black,  with  a  median  narrow  (<lri[H- of  violcl-liluf  iroin  liatHj  to  tip;  anal  hmwn 
suffused  with  blue,  with  violel-blne  itjHitJs  and  blue,  pinki^h,  and  l>la<  k  eilgings;  ventral  eolorless, 
olive-!<h»de<l.  the  anterior  rayo  pink,  niarginsd  before  snd  behind  by  dusky  lilae;  pectoral  colorless, 
the  np[H-reilp' blue.  Canim^  2-2;  no  {tosterior  canines;  a  few  scales <m  cheek;  lateral  line contfnaons. 

Lite  colon*  of  u  ."|ic<-iiiicn  callcil  i><iumulii,  from  Apia.  |.oy|irior  part.-,  Iwliitul  iiii<ldlc  of 
pectoral,  deep  browniaii  black;  anterior  parts  abruptly  tiioile«l  gray;  dark  bruwa  un  top  of  head,  with 
Mnish  retieahitionfl;  upper  lip  gray,  lower  whitish;  a  whidsh  nndnlate  stnak  hdow  eye;  anil  black; 
(lark  brown  (*imt.«  alMiiit  eye:  ili irvsil  dark  brown,  lighter  alx>ve  with  streaks  of  bluish;  anal  similar, 
with  H  blue  t^triiie  and  an  oruage  margin;  caudal  with  peduncle  light  brown,  spotted  with  blue; 
pectoral  coloriess;  ventral  tinged  with  oiangs. 

MM.  Eemigyinaus  fltUginMWi  (Lao^pMe).  fkunoa;  Onrolincs;  New  Qnlnea  (Madeay);  Eiist 

Indie«. 

XuUiu  Jateiattf  Thunbcnt,  Reiiw  nach  Japan.  IV.  1791.  «1.  ft.  SH.  City  of  "Min<'u"  (doobtkM  MiyslmhSBS, 

Templ«  I.,  one  of  the  Kiuklu  icroiip):  nut  i>r  Whiii-.  ITMk  Which  U  •  apeete*  of  ^^aia. 
Si>ttnu/iiHt>lr>oni*lMirff>ii\v.  IliM.  Nm.  ll'iw  .  iii,  It*  ^  PimnM. 

l^arutmakiplcTmi'ilHt  LiKi^|>frilo,  i>\<.  rU..  lr<u.  Uc  da  FtMca. 
Sjparytwtmt^nu  ijtiH'pjHir,  llt»t.  Nai.  iviIsh..  iv.  iSli,  ItaS;  aflar  Bkieb. 
Slpanu meaeo  U»/e(lMv.  op.  rit.,  Ifil.  ufii  r  ThiinhvrK. 
Spam ^inqutfateiatiu  Bennett.  Fii'bcM  rt'ylun,  ikj'.i.  pi.  23,  Ceylon, 
r  7>iu(a<M  mertmrt  Ctivlcr  A  Valt'nric-nnr<>.  HiKl.  Nat.  iViiw.,  XIII,  SOH,  18W;  OkroUOML 
l-hfiUniuhloehH  avier  d:  Valinoienni.-*.  Hint.  Nut.  tNiii*..  XIV,  lS3a,M>;  sltCT XsbrMjtoelaAlt Moch. 
Ihalaya  leuamuu  Blueker,  Billion.  IV.  W,  Billton;  yoang. 
JKna^gsMMwInMnRM  Gttattaar,  Oil.,  tv.  Ml  IMS; 

Of  this  spt>i  ief>  wc  h.\\  >-  <<ne  htige Specimen  from  Afbu  The  name  fiuetabu  is  not  tenable  for  i^ 

having  been  preiK-cuijic^l. 

AVAKIgn  Oavlsr.  finale. 
008.  Annaapnaa  cnvieri  Qnoy  A  Gaitnard.  Hawaii. 

004.  Anampses  coerulcopunctatuB  Hupjx  ll    Sugidg  hipe.   Samoa;  Tahiti;  Guun;  New  Guinea 
(Madeay);  Harotonga  (iSeale);  £a«t  Iiidiee. 
This  species  is  not  uncommon  in  the  Sooth  Seas.   We  have  9  specimens  from  Apis. 

Life  <-olom  of  a  fi|M'ciiucn  calle<l  ff  itilr  If/n,  olive,  the  Ix'lly  gradually  siarlct;  ('a<  h  !^<-3de  with  a 
violetrbliie  spot,  edgeil  with  bluckiMh  blue,  tlicM' confluent  into  stn■uk^  iH'liiiul  and  U'low  eye;  donul 
onnge-bCDwn,  H[R)tte<l  with  blue  and  blue-edged;  caudal  like  Ixxly,  the  s|iotB  smaller,  the  eilge  dusky 
and  then  whitish;  anal  bright  orange-brown,  spotted  with  blue  and  with  blue  edge^  the  lowest  (basal) 
row  of  bine  spots  obkmg;  ventml  orange  streaked  wltb  blue;  pectoral  yellowiah;  daik  brown  at  baea. 
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90S.  Anamptes  evermaiini  Jnikins  Mitwaii. 

806.  AuampMB  godeffl'oyi  (iuiitlicr.    Hawaii.  • 

Tliii<  fjH«cief  is  tltwril^e*!  fmtii  a  drswinf;  made  l)y  Gam»tt  at  Hil".  We  have  KiMTiitH-im  fmin 
Hawaii  curruspuntling  to  this  drawing,  but  Utey  seeiit  tu  an  only  highly  colured  esamplttt  of  the  spc-cit'ts 
culled  Atumpm  Mwnmmm*.  Doabtlea  the  two  ate  ideotioil. 

907.  AnampMB  diadematua  R&ppdl.  SamcMi  (GiintlMr);  FuiDOta  b.;  Kinpmill  HmbiiU'; 

808.  AnunpMB  neo^uinaicua  fiiveker.   New  Ouinea. 
Amamptet  meoguimaieuM  BIcekar.  Aicfaiv.  Kawl.  tm,  87. 

009.  AuampaM  meluiurua  Bk>«ker.  .Savaii. 

At'imi^'  mi^rinMrii*  (limthtT.        h"  il.  r  -iidlM-t'.  i'.:;,  Anibiilnii.  .  ' 

910.  Anampa«a  ptarophthAlmua  lilf«lccr.    New  Uuiiitia  (Maclmy);  Oosbui  (OQotber);  EUt 

911.  Anempaaa  flcyienaia  .''anvaKi'-  Fiji. 
A»ampmJl^fteit»t»»»M*i^.  Bull,  mm-  fiiiiom  inm).  >ii,  Fiji. 

AMPHECSS  Jordan  4  Ivanuaa. 

910.  Ampihe^tae  geographieua  (Cuvier  it  Valoneiennea).   New  GoioM  (Mecleay) ;  Eait  Indies. 

STSTHOJVIU  OlUitber. 

018.  OtottkqJuUe  etrigiveiiter  BeonetU  Samoa  (Uuntber);  Palau;  ITiji;  Vavau;  Pooape;  New 
Galnea;  Eaatlndiea. 

914.  MeUi^lQUe  fiilvomBteia  Seele^  Gnem. 

910.  SteChoifnlia  mavdi  GuntlMr.  Samoa  (Gunther) ;  Gnam;  Ponape;  East  Indiea. 

910.  nBtfa4aliB«Ibovittota(Kolnuter).  Hawaii. 

Till.-' simtIch  ia common  nlxnit  tin-  Hawaiian  I.xlanilH.  It  if  not  wrfainly  known  from  el!*>wJi<Ti', 
thougli  liunther  liala  it  from  Zunxiljur  and  Madagam-ar.  It  is  well  twiwratt-^i  fruni  SiHhujuii*  cartun, 
it*  fepteaentative  In  Polyneite  aiMl  tlie  Bast  Indiea. 

917.  Btethojulis  casturi  (iunthcr.    Samoa;  Falan  la.;  Futuna;  New  Gnlnea;  Baratooga'(8M)«)i 

East  Indieti.   (PI.  xlv,  %.  1.) 
Oetk^ultM  ■BuriBiti,  BleelMr.  Atte«.  132.  ub.  xur,  Kir. ft,  But  IntftM:  not  of  Bniaatem. 

S^rlhoiuUn  i-iitlHri  Oiinlhrr,  Fi«-hi'       SmNi-r,  2iV>.  1>«T».  Patau,  Futuna,  Yap. 
We  httVf  10  .-(H-rinienn  of  thi.'*         from  (ht'cunti  rti'l  at  Apia.    It  iiJ  rcailily  distinjruishpd  from 
SUthojvJi*  iilhijnitntii,  with  which  it  Uivf  \>een  TOnfoundetl.  I)y  the  |iri  si-iu  !■  .if  l.ut  one  stri]x'  i-xtt-miiiig 
the  whole  length  of  the  aide.   In  iHtthojulU  alboriUaUi,  which  is  knuwn  from  about  Hawaii  only,  there 
are  two  bliilah  ttripea  tnm  pectoral  to  caudal,  and  the  inter^Mwe  between  them  la  ml. 

14fe  ii  iliTH  I  if  a  s|«Tiiiicii  iif  >■.  i-,iMl,,ri  froiii  Apiil,  violct-Mack :  Mliniptly  li\i.t  t>liii!'li  white  U'low  ;  a 
aharpbouiiilary  Htri]M-  hrighl  sky-blui-,  u  idcnol  U-hind  and  IroriU  r^'d  Ih-Iuvv  l>y  pale  goltlen;  head  ulive 
green,  clear  un  eidiw;  four  curved  une^iual  8tri|H-ri  on  head,  i^ky-Mue  with  darker  oJpinfcs,  ( I )  one  above 
eye,  including  itn  upper  edge,  extending  along  back  to  la^>t  ray  of  dorsal,  (2 )  a  violet  line  behind  eye  to 
above  gill-opening!',  (.1)  from  nn^le  of  month  to  lower  jiart  of  eye.  enrving  almve  axil  and  liecoming  the 
blue  lateral  stripe  on  )x«ly:  Imvot  j^iHih-  i-urvinir  afrow  clni  k  tu  join  itf  fellow  on  tlu-  chin.  A  long 
creaoent  of  vivid  acarlet,  including  the  axil.  K«lge  of  ahouldvr-girdle  lielow  it  deep  blue;  dorial  dull 
brownlirii  gray;  eatidal  grayiah,  the  median  blue  atreak  extending  on  it;  ventral  and  anal  colorlcai^ 
jie<'toral  also. 

918.  Btethfli^ttlia  trilineato  (Bloch  A  Schneider).   New  Guinea  (Macleay ) ;  New  Hanover  (Petefa) ; 

Pebin  Uand  (Gfinther);  East  Indiea. 
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•19.  Stetbojulis  phataidoftow*  Bleeher.  Siibmni}  8okNiioa  b.;  Poni^i  Mew  Oninc*  {tSadmf)t 

EaeX.  Indies. 

This  is  a  common  species  in  the  East  Indies;  it  slso  oocnn  nbanduitly  in  the  South  Bean.  We 
oTit.-iin<Ht  14  examplwAtFieoBiigouidM  at  ApiiL  W«  h>ve •bo CTHmiiMid  ipediiMiia from  Mcgrot 
in  the  Philippines. 

Life  oolon  of  Sunon  specimens  were  noted  as  (bUows: 

(1)  From  Apia.  Back  clear  uli\  c  iirown  with  n.ws  of  Muisl>  white  (lot.-:  l>«  !ly  alirnptly  wMte^  A 
jinlilen  brown  iHUindury  ntriiie  widf  nui;,'  into  a  ^rrByi^Jll  -triiK-  l>i-low  eye,  eti|{e<l  above  with  a  fine  white 
line;  tlie  IxiuiuUry  str\\n'  faint  with  jigf ;  U-lly  \\  \t\\  3  <>r  4  rnws  of  blacliisb  brown  spots,  one  in  each 
sale;  bme  of  snal  livid  blue;  a  lan^  black  spot  at  base  ol  raudal,  MUTOiiDded  by  oiange-browu  (fainlw 
and  more  diffnse  in  old  examples,  in  whieh  the  iray  stripe  below  eye  is  lost,  the  pale  line  aTiove  It 
rfinniniti^' 'listiiu  t ; ;  ddrsal  nran'.'r.  with  bluish  ami  on«nu'>-  si>iil»:  rnuiliil  ih;ll  ur;tiij.'f  ami 
bluii»li;  vi-tiinil  HHine,  as  in  alao  the  anal;  pei-tural  colorless;  iris  redciish;  axil  unraarlccd.  The  lack 
■sti  BMrkiii;.'x,  tlie  white  dote  above  and  dark  below  aie  cbaracteriatic. 

(2)  From  I'ajsu  l'a»;o.  Green  olive  above;  livid  rih-ery  below,  hrowni<th  alK>ve  posteriorly;  head 
and  all  npper  (larts  finely  dotted  with  pale  bluish;  lower  parts  with  lar^r  <lark  brown  i<|M)t«  in  4  rows; 
a  pinkish  white  Mripe  before  eye;  a  black  spot  on  base  of  caudal  above,  faint  in  i«liilt;  tins  all  imle 
browniah  red,  the  doraal  vety  finely  checked;  a  pinkish  streak  befow  eye,  breaking  into  spots  behind; 
and  Uvid  Maidi. 


rr.xn  Y':\u<)  Vn^n.   Vitv  riiicly  <!<.ttr.i  :ii>.>v<'.  <  n;ir-  ly  spotted  below;  110 aiJl Of  caodal qiot; 
a  silvery  atreak  below  eye;  llns  reddioh;  dort<al  nmch  siih  kled.  ^ 

(4)  Very  yoanfr:  fran  Pago  Figo.   BriRht  midish  brown  with  a  pale  straak  below  eye  and 

another  from  i-nont  nlmve  eye  alonir  side  of  Imck;  bluit<li  spots  on  s«-aleN  an*l  Home  black  ones  on  side 
of  belly;  a  black  spot  at  Uuw  of  caudal  ami  another  on  upjier  fin  rays;  caudal  culorlece;  other  tins 

020.  Stethojnlia  asillaiis  Qiioy     Caimanl.  Hawaii. 

This  species,  as  nnderatood  by  us,  is  found  only  abont  the  Hawaiian  Islands,  when-  it  i.i  rather 
common.  Farther  south  It  is  represente«l  by  a  marked  snbepecies  or  closely  related  kjhh  i»ti,  with 
slenderer  iMxly  and  paler  lower  SUiliiiiulix  l^nclnn.  n.-it  <,[  Uli  eker.    It  i.i  Imrely  poariMe  that 

larifer  wriei  may  ^how  the  two  to  In*  identical,  a.«  stipiwiis'd  by  Klceker  anri  (iiinther. 

921.  Stethojulia  bandanensis  (Bleeker).    .Samoa;  I'aiau  In.;  ikiiumon  1h.;  I-iji;  Tahiti;  New 
Hebrides;  Pioiiape;  Newtininea.  (Pl«  xlv,  flg.  2.) 
JwOt  tsailiiafsifi  Wetltsr.  Vaads.  i.]M:  Bmda. 

SUkc^vta*  wMarwBlaalwr,  Atlaa.  Lalir.,  186.  Iali.xuv.  flg,  S.  Vtt,  laft  Indie*:  not »(  QnoyAGsimard.  aOMhcr, 

Fluchc  iter  Siidwe.  2."M.  uf.  136,  flir.  c  Piil«ii,  Solomoo,  FIJI,  ««mn«,  SiH'loty  In.,  Xew  Hrt.nrtt-*,  ri>iiii|>c. 

Tbisapecieti  has  t>een  confu«e<l  with  Shihojuih  axiUari*  (Quuy  &  (iaimard),  of  Hawaii,  to  which  it 
ts  closely  related.  The  only  tangible  diiteivnees  are  tbeae:  8Mittgidi$  axiUttri$  has  the  body  deeper, 

a.B.F.1106-^ 
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and  the  belly  is  not  very  pale,  ite  coloration  not  sharply  sepiurated  from  that  ot  the  Mm,  SkUnajtiSB 
bandanriuw  ih  a  slenderer  fish,  and  the  belly  is  abruptly  whitish,  with  a  dark  shade  on  each  scale. 

This  B|ie<-ieH  is  very  common  atxtut  the  coral  ret-f  at  Apia,  where  we  obtained  55  B{MTiriii*nH.  We 
also  collectf<l  0  at  l*ajr<>  Vagt).  Life  colors  of  a  8|>e<-iriK'n  fnun  Apia,  jfray,  cilvery  on  lower  half;  every- 
where with  fine  lengthwise  atreaka  of  white,  these  broader  and  more  coDspicuoiia  below,  eqieGiaUy  the 
one  helow  ejre,  which  haa  •  dark  atraak  above  it;  •  tmril  Jet-blacit  apot  In  asH  of  donal  and  one  on 
apper  part  nf  caiKliil  |Mihiiu'l<'  ]wt  tn^feirc         nf  cinnliil;  (in>'  all  pule  i     yoUHK  of  2  inches). 

A  tiiptx-imen  fruui  I'a{;i>  I'agii  was  nliw  ;;rifti,  jHis^tcriorly  purplinh;  clitK'k  abruptly  golden;  anterior 
region  with  floe  pale  dots;  wbitifli  i>itik  Hixitf  ulon^'  fide;  a  white  spot  acnM  bm  ot  peetonU;  a  bhu;k 
(lodliiacm  hat  n^a  of  doi»l,  anal  and  base  (rfoaodai;  finaothemae  light  oiaiige.  Another  apeeiiiwn 
has  thrpe  caudal  oeellt. 

A  iiutliir  sp<<iiii('n  from  Ajiiji  liiiH  itt<  upjuT  half  uniyiHh  dusk  y  willi  very  fine  bluish -white  dots;  a 
grayish  lateral  btuul,  etigvd  with  dark  above,  a  broad  uieUUlic  purplish  gray  band  below  it,  the  belly 
■ilviqr,  anle  with  a  dark  porplirii-gimy  beaal  apot,  two  Mack  pale>blne«iged  oeelU  on  eandal 
psdimdOi  a  black  Imr  ncmes  base  of  pectoral,  a  bright  srsrlet  dash  in  asH,  with  blue  on  each  ilde  ol  It; 
ride  of  head  below  eye  abruptly  golden;  chin  and  throat  white;  doreal  gulden  brown,  finely  dotted; 
caudal  doll  jpdiowirit;  ventnl,  peelonl,  and  anal  eolorleHi,  balljr  livid  lihie  at  haw  of  and. 

MS.  Stethojulis  filholi  Sauvage. 

Stnhojt^in  JUhoU  H«uva«e.  Bull.  8cl.  Phil.  IMO.  16  (reprint) ,  n^i. 

933.  Stethojulia  kaloaomn  (Bleeker).    New  Oninea  (Macleay);  Eaet  Indiea. 

LEPTOJULia  BlMksr. 

984.  Leptojulia  pardalia  Kner.    Fiji;  tiuani;  Samoa.     (PI.  xlv,  flg.  S.) 

UjAtgutit  pardali*  Kner,  81U.  Akad.  Wink  Wivn  IW7,  727.  Uf.  III.  flg.  2  ((!«.  •  la  taxi),  VM  Lava  (PW  ISb). 
rtalg^bmmt  wtgnmrneuktM  QOaUier.  Pfoc.  Z«ol.  Soe.  Itn.      pi.  W,  taaMa. 
ibikfmtn  a^nsiisadahii  Bials.  BMiop  Mwiaw.  IMI,  m,  Oeaak 

Wo  have  4  specimt'iis  of  thi^^  li!in<l'*<ni«'  np^ecieH,  taken  at  Apia.  Life  oolora  of  one  <^f  t!ie«>, 
clear  olive-green,  yellow  U-Icih  :  everywhere  willi  reticulations  of  ground-color,  yellow  with  blue 
margins  around  tie  black;  theHe  inarkH  ORU|(0>ljinNIU  jlintfod  of  black  on  forehead,  lower  part  of 

head,  and  belly;  obUqoe  dark  atripes  from  ojre  avoond  jaws,  edged  with  light  blue;  donal,  caodal 
and  anal  simllMljr  marked,  the  hrown  baeominf  diatally  very  bright  dear  oiang»hrown;  vontnl 
yellow  ,  onnga  handed;  paetoial  plain;  doial  odfo  of  Imdy  dear  oBto  brown;  greanioh  crow  ban 

on  bead. 

A  canine  tooth;  acataantlwrlaige;  latenl  Itaieeoiitinnoai;  nlowdoiMtahaatb;  bodyeompnand. 


This  wdi-raarked  genne  oooaistfl  of  email  spedea,  deep  bodied  and  beantUolly  colored,  the  lower 
pharyi^eals  very  small,  with  large  teeth. 

925.  Kacropbaryngodon  f^eoffroy  ((juoy  A  Gaimard).  Hawaii. 

9S6.  XnoropharTn^odon  meleayria  (Covier  it  Valendenoea).    New  Guinea;  Samoa;  Ulan; 
Shordand  I.  (fleale);  Bart  Indiea. 

/itlbsMleafri*  Caviar  *  Valrnclennc^  HIM.  Nat.  FioiM..  xin,  481,  Vim. 

Mnmipharyngodon  geofmy{  Blci-ker,  AtUu.  Uktit..  139,  tab.  xzxvii,  A^.  6,  Cclebca;  not  of  Qooj  A  aahnanl. 

l'lalii!/l"fuii  ijrtiffraiii,  (lUnthtT,  Cut  ,iv,  U.i  i:co[ili-<li 

Tbia  species  is  ecaroe  about  Samoa,  one  line  example  being  taken  at  Apia.  Life  colors,  violet- 
brown;  ahuge,  bright-green  apot  edged  with  bloeoncndi  aeale,  theae  oonilaentintoahoiiatrlpca  en 

the  liea<l;  Ix'lly  mfwfly  Hvrht  dltie;  a  violet-Mack  hjmiI  on  breast;  donwl  ciranire,  f^hadetJ  with  blnigh  at 
base,  c*lKe<l  Willi  ^tmy,  twi  mwH  of  clear  (fr\fn  blue-edged  8p<jts;  caudal  dull  oniii^e,  brighter  un  upper 
and  lower  nianiiiiM  hikI  lovered  uieHially  with  laige  greenish-blue  spots;  anal  dull  orange  with  three 
rows  of  greenish,  blue-edged  apota,  the  middle  veriea  confluent  in  a  band;  ventral  dull  orange,  apotted 
with  green;  pectoral  coioticaai  dnaky  at  baae,  the  axil  green;  «  Jet-black  siiot  edged  with  yellow  on 
aide  above  and  a  little  behind  baaa  of  paetocaL 
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ruatmmn  (xmb)  iMkir. 

This  iceiMM  in  very  cloaeljr  tilled  to  HkUduem.  Tlw  body  It  doeper  and  more  oomprened,  and 

the  scalit*  along  the  bmeof  the  <1orf*al  ni4in-  t'Icvatod,  funning  h  low  xheath. 

997.  Platyg^loMus  mar^natuB  (Kiippell).    Samoa;  Haiatea  (Seale).    (PI.  \lvi,  fi^'.  1.) 

Two  t>|iecimen8  of  thu«  liandsiinie  fl«h  were  collected  by  lu  at  Apia.  It  han  not  heretofore  Ijeen 
foond  in  the  South  Son. 

life  colors  of  one  specimen,  olive-black,  region  covered  by  pectoral  bright  cherry-red;  a  reddi«ih 
irtrealc  ainnsthe  edji^  of  each  row  of  Bcale<<,  the«>e  clear  brown  on  back,  faint  posteriorly  and  pinkiKh 
bri>wn  on  belly;  head  goMen-brown,  much  Btri|)ed  with  dark  blue;  belly  alno  blue,  strii>e<l  with 
brown;  dorsal  dark  oiaqge-brown  spotted  witli  dark  blue,  and  edged  with  aky-blue  with  a  dark  blue 
boonding  Kne;  caudal  deep  omnge-brown  with  dark  Mae  ipoto  and  akj^Uiie  ed^nga;  adark  bhie 
iKiiinilint;  line,  the  an^'li-s  oiivr-^rray;  aniil  liki>  doraal  bot  fntlwr edged  With  bright yillowUi  greui; 
ventral  and  jwctoral  dark  biiUHh;  axil  cherry-red. 

MS.  Vlatygloama  motopeis  (Kuhl  A  Van  Hasselt).   Samoa;  EmI  UHea. 

The  yomig  of  tbta  Hih  dllfeifl  markedly  from  the  adalt  In  having  fanr  conapicoeos  while  Ibiea 

alon^  the  sMc  mi'l  two  or  tlmi-  similarly  colored  ajKita  Ih-Iow  the  dorsal.  The  <liirHal,  in  Kith  yniinR 
and  old,  ban  a  Hiuall  owllua  between  the  first  and  second  fpines,  and  u  very  larj.'c  one  l>fiw»t'ri  the 
flrat  and  sixth  ragK 

This  ia  a  ooaamon  fish  ^t  Samoa.  We  have  40  apecimenB  from  Apia,  and  49  from  JPago  Fago. 
Color  In  life  of  a  apedmen  from  Apia,  almoat  Jet-Maek,  with  very  obacnre  whitish  spots  on  aealsa; 

eauflal  jialur  snotty;  iris  red;  pet-toral  dull  olive,  a  black  l»ar  HiTOf^s  biiM-;  lircji-^t  and  rhiii  purplitth 
black;  dorsal,  anal  and  ventral  black,  the  dorsal  usually  wiUi  a  lartje  bluwh,  white-edged  oGellua; 
caudal  almptly  pale  olive  (side  with  almut  a  dozen  groenlah  pale  atreaka  in  younger  onee) ;  teeth 
nnall,  a  posterior  canine;  head  naked;  body  deep,  head  sharp  above;  acaks  large;  doraal  uniform. 

Another  specimen  from  the  same  locality  was  jet-black,  with  rix  irregular  interrupted  wliitish 
linee,  plainest  on  head;  donul  black,  with  a  large  white-eclged  ocelhu  on  6r8t  soft  mjffl;  caodal 
abruptly  bright  white,  a  whiter  stripe  aloqg  anterior  edge;  anal  and  ventrala  black. 

ISh  colors  of  a  apedmen  from  ftgo  ^"go,  black,  wHh  very  fidnt  atreaka  of  Uaisih,  scarcely  evi- 
dent and  (!'>^tiin  t  iiuly  on  head;  camhil  abnijitly  muddy  white;  a  largi>,  black,  whitiHh-edge<l  incllua 
on  first  soft  tiurxal  raytt,  and  u  little  one  on  tir^tand  second  spiaes;  doraal  striped  thruugliout  witli  dull 
orange;  anal,  ventral,  an<i  i>ectoral  phun  blackish.  Thia  ia  very  eloae  to  another  that  baa  golden 
rtri|>e8,  very  dii^tini  t     Tin'  latter  Ih  uppart-ntly  the  youn»r. 

9S0.  PlatyglosBUB  flOB-corallia  .Ionian  A  Strale,  ne«  .s|H'<  ii  H.    Samoa.    ( I'l.  \  i.vi.  (i);.  "J.  ) 

Head  in  length;  depth  3.50;  eye  4.!>0  in  head;  dornal  ix,  11';  anal  iii,  1:^;  m'uIih  inter- 
orbital  f4|iial  t't  eye;  snoot  3  in  head. 

Body  oblong,  compressed;  caudal  mther  deep,  2.30  in  head;  head  unsealed;  mouth  aomewhat 
protnutile,  Jawa  equal,  lipe  thiek;  teech  in  a  single  series  of  sharp,  somewhat  projecting  conical  teetb 
in  each  jaw,  the  front  on<^  the  lar>c»-«(;  a  Hliar].  raintie  tooth  at  angle  of  jaww;  opercle  and  preopeide 
entire;  gilirakers  very  short,  sharp,  about  13  on  lower  limb;  iungext  doraal  ray  '2.7b  in  tiead;  longeat 
anal  ^ne  2.80  in  head;  base  of  anal  equal  to  length  of  head;  pectoral  1.50  in  head;  anal  maided, 
1.80  In  head;  ventral  equal  U>  length  of  pectoral,  its  tipa  not  leaching  base  of  anal. 

Color  in  spirits,  a  dull  yellowish  brown  with  ten  longitudinal  blue  lines  on  the  side  from  head 
to  caudal;  these  line^  are  i<lightly  wider  than  their  interxpacen  and  are  moft  distinct  on  anterior  half 
of  body;  the  caudal  peduncle  haa  a  median  line  of  yellowish  white  on  its  aidea  extending  in  from  cau- 
dal fln;  a  bright  yellow  apot  on  base  and  in  axil  of  pectoral  with  a  smaller  distinct  black  spot  on 
ii[iI«T  part  of  hnae;  head  yellowiiah  with  two  Mne  !ini-«  from  infemrbital  to  tip  of  «.tioiit,  a  Miii-  line 
from  anterior  margin  of  eye  to  tip  of  .mout,  a  curveil  bliie  line  around  chin  over  cht«k  acros"  oj>er- 
eles  to  hai*e  of  pectoral,  Ijelow  which  are  two  indinlinct  blue  line^;  jui^t  back  of  orlMt  is  a  black  spot 
forming  the  termination  of  the  4-5  linca  of  Iwdy;  the  three  upper  iKMly  linea  extend  on  nachal  region, 
the  second  Joining  the  lineabove^  the  other  terminating  at  npix-r  jMisterior  margin  of  orl>it;  a  blue 
ere?-**!)!  on  o|i«'rcular  flap;  dorsal  With  wven  longitu<liiuil  Uatul-  i  f  culnr,  tlie  ini^l  one  of  grtrnish 
white,  occupying  the  middle  of  the  fln,  being  the  widest;  a  brood,  dark  green,  black-edged  stripe  just 
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bdowirith  li^'ht  ^rt-en  at  Imm'  uf  fin;  «nal  aiinilariycolorf^l.  oxc-ept  thatth«  mid-band  of  \'n(hl  grwn  Li 
wider  and  Uiere  in  no  lighter  coloriiiK  at  baK  of  fin;  caodal  yellowL-'h  white  with  the  outer  tialf'covered 
with  fetiealated  dark  markinp«,  ti]>  of  tipper  and  tower  marKin  yellowlah  white;  iiectmal  and 

veiitnil  jfllowi^li  wliitc 

Life  colore  of  thnt>  8|icciu)cii8  from  Tago  I'ago  w(>r«  aa  follows: 

(1)  Grau  anteriorly,  becominf  deep  vitriol-bine  behind  pectovaia;  anterior  paila  with  atripea  of 

onmge-red,  which  are  vi'ry  hritjht  anteriorly  and  failc  out  lKehin<l;  fhifkn  irolili'n-crtHMi;  licuil  Htri|iett 
very  plain;  axillary  rcu'inn  very  hri){lit  troUk-n,  with  a  hlack  s|iot  aUjve;  donsiil  wilii  iliill,  or.iii>;e  and 
grwni:*!!  Htn.'ak><;  cuii'l.il  Kluc  with  jmlc  rcirntTH  and  thrw  orange-nil  BtriiHW  t-onvenfiny  anil  reticle 
latiuK  behinil,  crowed  hy  horiiontal  titreaka  ol  black;  anal  with  bawl  ami  terminal  atripea  uf  oraqga; 
ventral  green  with  purple  atripe;  pectoral  pale,  Its  bam  hrijrht  golden. 

(2)  (irrenish  gn>und,  fialcr  and  yfllow  ii-li  iiutcri'iily;  ten  i.inUi-ii  shIihhu  loiinitiKliiial  lint-ji  «n 
sides,  nioet  pronounct-d  anteriorly.  Pei'toral  with  yclliiwish  axil  aii<l  cirai))ii--yell>iw  hlotih  juri  U-hind 
axil;  small  but  distinct  black  blotch  ji):^t  in  shoulder  of  |ie<-toral;  caudal  blue-green  at  liase  and  nut»i- 
ally  with  complex  linear  linee  of  pinkisli  salmon,  tlieae  linee  darker  in  middle  portion  of  lin;  doml 
yellowish  Kra'«'-»;re«n  with  pinkiaJi  salmon  lines  and  narrow  blue  linee;  anal  similar;  ventral  bright 
gTMMi  with  hlui>h  tioHet  pinkish  salmon  on  anlerior  naigins;  bright  blue  median  kngitndinal  line  on 
under  side  of  Iwad. 

(3)  BmnaB,  with  nine  aharply4efined  lengthwise  atripes  of  greenish  Une,  sa  wide  aa  inteivpaoees  a 

Btrifw  also  on  nie^lian  line  alwive  ami  Ix  luw;  hoad  jirit-n,  yeHowieh  Ix-low.  ihi'  •^triiM"*  <  ontiiniol  f>n  it 
becoming  orange,  those  below  cherry-brown;  dorsal  brownish  orun);f.  wiili  ^ra.'^-^'refn  Htri|ie8  below 
and  blue  lines  above  and  on  edge;  omdal  deep  Uaek  tinged  with  n  d,  w  hu  i>lue  cmeB-lines  and  thiee 
graen  blotches  at  base;  anal  orange  with  one  green  stripe  and  four  blue  strtittlni  ventral  gnasfieen, 
blackish-edged;  jiectorai  pale  dnsky;  axil  golden;  a  jet-black  Kpot  at  baae  of  pertoral. 

Thir<  l)eautiful  fiah  ia  rare  ahxi'it  S  iiima.  We  obtaiueil  but  thn-.- >|m  <  in  .  h<,  all  it  I'm^m  I'linfo.  It 
is  apparently  cloae  to  Piat^fglomu  kuUochromus,  of  the  East  Indies,  but  there  are  several  notable  difier- 
ences  In  color. 

The  type,  »k  111744,  U.  8.  National  Museum,  is  2.75  inches  long. 

980.  FlatygloaaiiB  hflsveni  (Bieeker).   Samoa;  New  Guinea  (Macleay);  Esat  Indies. 

We  have  two  examples  of  this  Eai^t  Indian  Rfh,  both  from  Pago  Pago.  Life  colors  of  one  of  theoe, 
bright  pn-eniwh  blue,  with  about  a  doien  golden  ctriiH-f,  distinct  from  snout  to  bs«?  of  caudal,  the 
inten»i>aiv«  blue,  with  darker  edKint;^;  cncut  graBs-grcen;  iris  blue,  i-entral)y  ml:  !)««?  of  caiiilal 
reddi^  brown;  a  bln»«dKed  t>lack  ocellus  at  base  of  caudal  above,  and  a  larger  one  on  front  of  M>ft 
donal;  a  small  one  on  first  dorsal  spine;  candal  abraptiy  pale,  with  a  reddish,  curved  cross-band  at 
Ita^r and  a  whitish  hliiisli  rmc  ixOiind  it;  this  ( in  youog)  plain;  doTMl Striped oiange and  bhw;  a daric 
spot  before  and  une  behind  eye;  snout  yellow. 


{  n<iltrli,ir<'.'  Ku|i|H-ll.  ly\i>'  ':,i-i,l,,,iUl')t>i-»ropid<trif.  '!iiii!!i'ri,i  IMceker;  IT>-mit,iii'''  ,ri  lilrekfr; 
JditliycuUu*  .Swainson;  ChivroJulU  (jill;  Jridiu  Jordan  &  KveruiauJi;  I'arajvdi*  Uleeker;  <)rUj- 
egnodan  Fowler.) 

The  proper  tyix'  of  the  genus  llidicharet  m  a  Sjiecies  (tcapuUtri*)  belonging  to  the  group  called 
ffiMlAerio.  If  these  sections  are  regarded  aa  genera,  tbe  one  commonly  called  Jlalichtmt  should  rather 
stand  as  /cAt/iyratfui^  or  as  Ch<eroricfit,  if  the  American  spedee  be  separated  from  the  others.  Bat  it  is 
prol>ably  l>etu>r  to  leave  all  the  specieH  with  large  si-alrs.  (-oiii|ilrti-  lateral  line,  and  a  posterior  canine^ 

pltih/ijlnt.'xn  mill  Mncrophnnrngodon  cxri  j.lcil,  to'^ctht  r  in  oiu-  hiiL'i-  k'ciuis. 


931.  Halicboerea  scapuloria  (Ueutiettj.    Stiortlaiul  1.  (.S^le);  East  Indies. 

08A.  BaUcbflBiaa  oentiquadma  ( LaofpMe).  Jfiip.  Samoa;  Ouam;  New  Guinea;  Tahiti;  Shortland 
1.  and  Ralatea  (Seale);  Emt  Indies.  (PI.  xlvi,  fig.  S.) 
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TliiH  lx«utifol  fii«h  occurs  from  the  R«l  Sea  throughout  Polynesia.  We  have  3  epecimns  from 
lligo  I'ago  and  7  from  Apia.  Life  ookxv  of  a  apedmen  from  Fi^  P»go,  bead  gnaa-grefai,  the  atripai 
owmy  pink,  fldfKl  with  Um;  Jawt^pallow;  ttripn  od  throat  ol  paler  iiink. 

9M.  nalichwaanotoglithalHma  (Meeker).  Samoa;  New tioinea;  Rarotonga  (Seato);  Eaat IndlciL 

We  haTS  4  specimona  of  this*  Kast  Indian  (iHh  taken  at  Aphu  Life  eolont  of  one  xitetnuien,  liodjr 
fmj  with  tiuamaelldotchea  of  bbck,  very  inegubw';  lipeontmt;  iriarad;  caudal  bright  yellow  with 
two  eonflii«tit  white  hlofadiea  at  haaa,  iridi  Mack  hetween;  a  white  blotch  aenn  epinoiu  doreal;  a 

Mark  ot  clhiH,  Kolden.edKed,  on  soft  dorsal;  anal  and  ik^MohjI  pale;  ventrBl  white;  a  brown  red  atripa 
through  eye;  whitiab  stripe  below;  a  brown  red  apot  below;  braut  mostly  black.  (Young). 

Another  ipeeimea  wat  very  pide  olive,  almoat  white,  with  three  hroad  black  irregnlar  ctoMiMurB,  . 
the  second  broadest  and  hlitckcut,  Home  Mack  ppntf  on  the  pale  Iwirw  alonjf  line  of  hack:  hea<l  pale; 
i-he«'k  with  two  deep  blue  horizimtal  Hlriiten,  the  up|»er  tlirough  eye  to  gill-ojK-niiig;  darker  behind 
I'M-:  two  black  epotfl  on  eAch  »u\v  of  breast,  two  on  bam-  of  pectoral  with  white  lit-twccii;  doml 
colored  like  body;  a  large  white-edged  black  ooellna  in  black  part;  aoft  doiaal  mottled,  pate  gmji 
caudal  deep  yellow  with  two  whUidi  ydhm  qmtaait  haae,  duaky  between;  ventral  whUah;  peetoial 
coloriea;  anal  pale. 

984.  Halichoeres  trimaculatua  (Qnoy  &  Gaimard).    Samoa;  Vanicolo;  New  Guinea;  FUI;  Tahiti; 

Tubuai;  Fate  and  Shortland  Ib.  (Seale);  Vjtet  Indies.    (VI.  XLVii,  tig.  I.) 

This  is  a  cointnon  and  iiiiMt  lieaiitiful  (b<h  about  Ratn(U^  where  it  swaruta  in  the  coral  reeta.  We 
have  58  apeoiinens  from  I'ago  Pago  and  80  from  Apia. 
Lite  colon  were  noted  in  variona  specimena  aa  follows: 

(1)  From  AfMa.  Green,  each  scale  with  a  dark  grayish  bromeeranent;  aoalea  of  nape  wHh  orange 

>'IM>t.'';  head  i.'ro«Ti,  with  bright  nnl  stripes  and  PfKita;  cheek  golden,  the  color  l>r>nnde<l  by  a  green  band 
above;  creamy  red  marks  on  chin  and  throat,  bonlered  by  green;  a  lar^e  jet  black  Kpot  behind 
ohonlder,  with  two  blue  onet>  within  it,  the  color  extending  »h  a  bar  to  ventrals,  green,  with  red  apota; 
an  indigo-black  spot  above  lateral  line  before  caudal;  dorsal  light  green  with  three  stripen  of  creamy 
scarlet;  caudal  orange,  fa<Iing  behind,  a  greeniah  edge  above;  nnal  greenish  with  two  red  atri()e><,  the 
hsaal  one  narmwerand  deeja-r  in  <  ()liir;  }H'<'toral  iDlorle^c;  ventral  fivfYt  inlor. 

(2)  From  Apia.  Bright  green;  each  scale  with  a  dark  olive  spot;  bead  green,  yellow  below,  with 
ooppery  red  strvaks  and  spots  alioat  eye;  a  small  Mack  oeelliia  at  base  of  peetonl,  a  pink  crogabar 
l>cliiii<l  it;  a  larvf  black  -^(H  t  on  inivi:!)  iMibnu'lt-;  'lorsa!  LTtH-nish,  finely  covered  Wlth  COppery  rod 
lines;  caudal,  anal,  and  ventral  i^iiiijiurly  biirrwl;  Ijeliy  wliiti.xh;  pectoral  i>ale. 

(8)  From  l'ttgi>  Pago.  Pale  IduLnh  gray,  the  sides  of  heatl  eonietinuK  but  not  always  bransy;  pale 
blue  stripes  before  and  behind  eye^  below  eye  horiaootal;  tip  of  snout  with  plain  oblong  black  spot 
above;  side  of  hody  with  six  blackish  crass  shades,  the  second  and  third  widest  ami  mora  or  lea  eon- 
flnent;  a  large  blue-black  H]K>t  <>ii  nidc  lM>forc  caudal;  a  small  bUck  ocellos  at  Upper  haae  of  peetonl ; 
fins  fdain  olivaoeoua;  a  violet-blue  vertical  apot  on  each  scale  of  body. 

(4)  A  larger  eninple.  Head  green,  iprtden  below,  the  marka  crfanson  not  Uoe;  bands  niMm 
reduwHl;  MH-onrl  and  thirti  atill  plainer;  8iK)ts  on  i«cale(<  orange  bn>wn;  black  pectoral  spot  at  iNWe 
above,  with  a  grc«en,  re«l-e«lgeil  Iwr  U-low  it,  and  a  rwl  l«r  ncrotw  axil  to  ventral;  throat  with  two  reil 
croRt-banda;  precaudal  spot  large  and  diatim  t,  black  ri«e  i<|iot  obHcove;  fiosall  pale  reddish,  the  donal 
atreake<l  with  nil  on  gre»'n  grouiul;  nafic  with  dose-aet  r»"d  apoti>. 

986.  Halichoerea  dsBdalma  .Ionian  A  Seale,  new  fpi  cics     Fataijn  Im.    Bamoa.    (PI.  xi.vii,  tig.  2.) 

Head  '.\  in  length;  depth  'A.'JM;  eye  5. dO  in  head;  dur^il  i  v,  11:  anal  iii,  11;  scales  25;  foiout  3.10 
in  head;  interorhilal  eqoal  to  orbit. 

Body  elongate,  compressed,  the  anterior  profile  of  head  evenly  pointed;  depth  of  caudal  peduncle 
2.20  in  head;  teeth  in  a  i<inglc  serifw  in  ea<-h  jaw,  tlie  anterior  oneA  projecting  canines,  a  single  poc^terior  * 
canme  at  angle  of  jaw;  li|Kt  rather  tiiick,  with  foidx;  angle  ol  jawN  scarcely  rrai  hing  to  anterior  margin 
of  eye;  operole  and  preopercle  entire,  no  scales  on  cheek;  the  last  spine  of  spinous  dorsal  the  longest, 
8  in  head;  the  longest  onft  ray  2.7ft;  pectoral  1.60  in  head;  ventral  1.25;  bMO  of  anal  1.86  io  base  of 
dorsal,  its  hN^Bst  ray  about  8  in  head;  caudal  slightly  rounded,  1.76  In  head. 
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In  HpiritB  the  (fmnri'l  rul.ir  ip  ypll(nvifi}i,  the  iijipiT  two-thinls  of  IxkJv  with  Miiinh  coloring  (omi* 
ing  more  ur  lesM*  (liHtiiK-t  hatnlH;  nine  xliort  Hilvery  nhile  lines  over  liack,  tuepuraiinK  the  hluinh  bftodi; 
belly  and  under  surfai^e  with  »linUt  tint  of  pale  blue;  four  ruther  diittinct  bands  of  blue  extending  btma 
median  line  of  iide  toWMtl  baw  of  wuU  fla;  head  witb  •  stiui^'ht  hhie  line  from  uigl«  of  jaw  to  mid- 
way of  opeirle:  another  bine  line  from  distal  end  of  upper  lip  through  lower  part  of  orbit, dividing 
first  iMK'k  of  eye,  whcrt'  it  i."  cic^'p  hhie,  one  branch  curvini?  hack  ami  dnwn  mi  to  lower  [i^i^terior  margin 
of  opercle;  uiay  or  may  not  unito  with  the  dark  opercular  upot;  the  other  branch  exteniiing  up  and 
ending  «■  ahooidflr  Joel  above  ofemAtt  anotber  blue  line  from  tip  of  snout  to  upper  pait  of  oibit  and 
exten<linK  a  Hhort  distancie  Iwwic  from  orliit;  tw  o  blue  blotches  on  interorl>ital  8|iace  one  on  each  side 
of  nui'hal  ret(itin;  a  black  dot  between  l^lt  and  2nd  durMal  spimi<;  anotlicr,  much  larger,  lietween  the 
2nd  and  'inl  dorsal  rays;  the  outer  ttiird  of  dorsal  fin  lias  a  number  of  round  w  hite  n]<ot»;  the  inner 
portion  ia  aiuiJarly  colored  bat  tb*  apoto  are  laiger  and  eomeare  paired,  forming  abort  thick  bands; 
anal  tin  with  a  bloe  band  throofrh  the  middle  which  may  be  mora  or  lea  biohaii  up  into  roond  qpoti 
posteriorly;  a  row  of  round  !>pots  at  baae  of  fin;  caudal  with  three  row' nf  doikyhaildi  and  MNIMWhita 
spotM  with  wiL'^h  of  diinky  at  tip;  iiecioral  and  ventral  yellow,  unniarke«l. 

In  life  a  spei-inien  fniin  Phku  V»f^  wa^  much  mottle<l,  shade<l  with  pink;  a  UliA  dOTsal  00eUlU» 
a  black  ofiercular  bloteh;  a  large  tilack  blotch  on  side;  a  pink  silvery  area  below  eye. 

A  spe«-imen  from  Apia,  called  futngalfKt,  was  green  with  red-brown  scallops  above,  the  markings 
brighter  l>elow;  a  bla<'ki>h  blue  hloteh  on  cuixlal  ptnluncU';  heail  with  re^l  ftripee  and  green,  the  cdg- 
inga  of  tlie  red  stripes  bright  blue;  a  horizontal  red  stripe  below  the  eye:  opercle  with  a  dark  creamy 
ted  spot  at  tip,  golden  olive  before  it;  donal  graen  and  browniah  red,  the  green  in  vonnded  blii»<dged 
HiK>t>:  a  )>l:i<k  s|H,ton  firateoftisye;  caodal  banded  green  and  browniah  red;  anal  palergnan  and  red; 

veutinl  gri-en  an>l  n-d. 

This  Hpecies  is  very  common  ab«>ut  Samoa,  where  we  obtaine<i  4M  t<]H'cimcnH  from  the  reef  at  Apia. 
A  doaen  email  immatwe  flab,  collected  at  Pago  Pago,  have  been  referred  by  us  to  this  apeeies.  The 
•pedes  is  very  eloee  to  Ifafiehara  pireilm,  bnt  the  markings  are  different,  notably  thoaa  on  the  cheek 

Wliirh  furiii  a  >traiL'ht  stri|K',  not  a  rin^f  or  liorveshoe, 

The  ty|ie,  no.  .">1K4.'>,  1'.  S.  National  Museum,  in  fntni  Apia  and  is  4  inchei^  long. 

936.  Halichoerea  poscilus  (Lay  Jt  Bennett).  New  Guinea  (Madeay ) ;  Eut  Indiea. 
(HMtotaMi  M#  Blaater:  itaHrikimt  mnMlatsf  Powler.) 

987i  Halichoeres  g-uttulatus  (Macleay).  Newtiuinea. 

rUitygUmtu  gullHlalMt  Mai-liHty.  froi;.  Unn.  8<ir.  N.  S.  W.  18M3,  Hi'. 

888.  Haiieluires  opercularie  (GQntber).   Fiji;  Samoa.   (PI.  xlvii,  fig.  8.) 

This  apedca  la  very  cIom>  to  JfoUeterai  pteudominiatu*  of  the  East  Indiei.  Comparing  our 
specimens  with  some  from  Nagn)%  we  are  inclined  to  think  that  Ualkham  upmulwnt  ia  a  dbtinct 
species.   The  chief  diflerenm  lies  In  the  a  mngement  of  the  colored  stripes  on  the  head. 

Thi-  fiwcictJ  i-  very  abutidunt  alnnit  Saniiia  atnl  aliont  ITU  f-iiH'imens  were  taki  n. 
Life  colors  uf  a  specimen  from  Apia,  light  olive,  with  a  net-work  of  dark  brown  lines  above;  side 
golden  with  two  white  vertical  atreaka  anteriorly  behind  pectomi,  a  broad,  brlgfat,  parptoi|ilnk  band 

at  vent,  then  jfoldeii  with  inriir^ion-  of  juirplc  from  the  dark  hatnl-  abrivc:  dtirval  with  vertical  i  tn-aks 
of  browni.-h  red  on  yellow;  u  ]ar>,'e  un<l  ciin.>picuoii»  black  tntllua  on  front  of  soft  dorssil;  a  Hiiuiller 
black  MiM'it  on  front  .<{  ppinouH  don^ul;  ciiudal  yellowish,  cross-banded  with  brownit^h  nnl;  anal  niniilar, 
ventral  pink;  pectoral  colorleas;  head  brownish  and atnaked  alx>ve,  with  a  bright  orange  streak  before 
and  behind  eye;  a  horisontal  carved  atripe  below  eye  creamy  yellow,  boideied  by  light  Una  and 
rimme<l  with  dark  Miic  tliis  bendil^  around  forward  on  HnlK)]H-ri  le  and  cheeks;  a  black  OOelHli  OO 
ojien-le;  aUiut  eight  w  hiti!'li  spots  along  base  of  dontal,  one  uf  them  in  axiH  of  luft  dorsal. 

.\  young  epeeimen  from  Pago  Pfego  wee  whitiaii  with  scattered  reddish  qwla  and  incomplete  bread 
l>lacki«h  transverse  band;  doraal  with  conspicooua  Bemi^wallaB;  green,  yellow  and  black-brown  on 
anal;  caudal  clear;  snout  red;  iris  roee-red. 

989.  BalidMarea  margaritaeeos  (Gtavier  &  Valenciennes).  Vaaioolo. 

Thi!<  xiKH-uv,  ini|H'rfe(  tly  described,  is  voiy  similar  to  HaMutm  optrtuiarit,  but  nomentlott  is 
made  ot  ocelli  on  the  doisai  fin. 
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840.  Halichoaras  madMyi  Jordan  &  Seale,  new  name.   New  Guinea. 

Jlitlt/.il'^tJiuA  margarllojy  III  MncU'ay.  Froo.  LIun.  Boe.  K.  S.  W.  ItM,  274,  Hood  B«y;  not  Of  CD  Tier  A  YolMltilinanL  ^ 

941.  Halicbcsrea  auritua  (Cuviur  6i  Valeucieniwa).  Ulea. 

Tliiiaiieei«^Knita7deMribBd,»anal]yof  JlUfa^  wtooedli 
onthadorml  fin. 

949.  HalichoBrea  nebuloBua  (Cuvier  A  Vnlencieniu-f) .    Guam  (Seale);  KjihI  Itxliw. 

943.  Halichoarea  gymnocaphalua  (Blocb  &  bcbneidar).   New  (iuiuea  (Macleay);  Fat^  (tieale); 

£ukIiiidiM;> 

J«>raaa|wiia»fai"iBlaeli  ABaimaMtt.  gyit.  Icbth.,  1M».  SU;  Ada  Mm. 
MUmaiiilHtUMkiu,  VtA.  Sat  Oao.,  zxii,  Labr.  Cyci.,  at. 
JultotMM  ■wifciftn  Bl<afc«r.  AtlMi  Ubr.. !».  ub.  uzt.       iMt  ladlw. 
JUhgteHMMoMMOambtr,  OtL,  nr.  157,  Sincmpoio. 

944.  Hfeliduma  lapttMBala  (Bleeker).  Gmm  (Sole);  Eut  lodiaft 

945.  HilkbanMa  papiUo— www  (Cavier  &  Valcndenma).  Vanicolo. 

946.  Halichoarea  chloroptenia  (Blorh).   New  Guinea  (Maclaay);  Eastlndiea. 

947.  Haliehcwr— ornati— imm  (Oarrett).  Hawaii. 

M8.  HaUdhflvwlMJaBkiiH.  HawaiL 

940.  HklifllMKM  snttatuB  (Bloeh) .  New  GninM  (Httde^r). 

960.  HaliduBrea  aolorenaia  Bleeker.  Marqueuati  lolamlH  (Seale);  EattladiM. 

901.  HaliehoavM  malannrua  (fileekcr).  N«w  Guinea  (Macieay). 

itwiwimji  iit>fc<r. 

OMUiXMHi*'  (iftmjeorii  Bleeker.) 

Th(<  ti'ii'i-'-  Hi  mirorii,  of  Bleeker,  liavinp  scales  W  to  60,  differs  from  I  '-irif  only  in  the  alx^eni"**  of 
posterior  canine  teeth.  These  are  not  well  <leveioiie<l  even  in  Corin,  uni\  an'  saiil  to  Ije  oct'a.-'ionally 
•bant.   For  that  reason  the  genus  probably  can  not  be  maintained. 

The  xenuM  Julin  Cuvier  (not  of  Bleaker  or  Ofintber),  having  the  acalea  70  to  is  better  defined 
and  ia  powibly  worthy  of  retention. 

998.  Oarie  mrgtHm  LaofpMe.  Gmm;  TUiiU;  FttA  ud  Ttebui  (Seale) ;  HawaU  (FDwIer-a  dooblftit 
recotd);  Japan;  Eaf>t  Indiee. 

954.  Coria  cyanea  Macieay.    New  Guinea. 

966.  Coria  papuensia  Marlray.    New  (iiiinea. 

* 

906.  Coria  variegata  (iiuppell).    New  Guinea  (Macieay);  New  Hebrides;  luust  Indies. 
(RaoMBj  *  0|IIb7.  Flea.  Una.  8oe.  K.  8.  W.  inSk  m.) 

907.  Oorie  ▼eoiieta  Sauvage.  Hawaii. 

( Itmii^rHjt  rrmrilitti  Jenkins. ) 

968.  Coria  multicolor  Kuppell.    Am-itvuui  (Ciuutber);  Ked  .Sea. 

909.  Oocia  talliwi  Vaillant  A  Stovage.  HawaiL 
(Chrh  id>aa«ailaarfr  Watnaaehaar j 

880.  Coria  roaea  Vaillant  A  Sniva^e.  Hawaii 

iO>rUar(/enlei>'l'  inlMf  sicliKtwhnrr:  llrmicuri*  krlrnnmiin  Ji'nkinn.   Xol  Jutitrom  Quoy  A  I'mlmBril.) 

881.  Coria  cingulum  (L«ci-pede).   New  Guinea  (MatUeay);  Aneiteuni  (Gunther);  Eaat  Indies. 
888.  Ooirla  eandiauwala  (Qnoy  A  Oaimaid).  Barotoiiga  (Beale);  Haaritinai 
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068.  Julia  gr«enOTii  Bennett   Samoa;  Hawaii;  Manado. 

This  Btriking  fish  is  rare  about  the  Somoon  Inlands.  We  have  thrve  spedmens  from  .\iHa.  It 
was  oiiKinally  described  from  Hawaii,  bat  we  did  not  find  it  there.  The  colored  plate  in  the  report 
on  tlx-  Mn-H  of  Hawaii  U  from  »  StiDOMi  iiwdmiii.  The ookxBtioa  abown  in  thai  plato  if  mveh  Im 

bright  tlian  that  in  nature. 

Life  colore  «f  •  sped  men  from  Apia,  deep  ecorlet-red,  each  aaie  witii  an  olive  epeck.  Mow  pare 

cherry-rotl,  5  1>lofchcs  on  bock  pure  whito  with  Mark,  a  Mack  >ilotcli  on  fail  tilled  with  bright 

blue  spots;  a  bar  on  caudal  black,  wliituh  in  niidille;  anal  retl  witli  a  blue  edge;  ventral,  also  pectoral, 

l%htoiaage4ed;  ftrawofUoaepoliatbMeolaiul;  donal  deer  fed  wiUi  •  bliu^blaflk  edge. 

994.  Julia  puldterrima  (GOntlier).  Hawaii;  SanMa;  TUiitI;  Andtenm;  New  Hebridee;  Oaam; 

New  (ioinea;  Vjui't  Indies. 

This  beautiful  1n»h  Hcenis  to  be  rare  about  Samoa,  thooitb  rather  coininsn  at  Hunolulu.  We  have 
one  adult  fpeciiiien  from  Apia,  which  agrees  very  well  with  Bleeker'n  fl>r"re. 

Life  colon,  bead  coppery  red  witb  green  etiipce  edged  with  violet;  Uiraat  with  a  bleddeh  gnen 
•tripe;  body  reddiA  brown,  becoming  blockish  behind;  elmoek  everywhere  covered  with  small  deep 

Violf t  niMit«;  crowde<i  b^'himl,  x]>arm'  in  front,  none  on  lu-aii;  dorxiil  SriL'tit  (ir.uit'c.  bmvMi  ;it  Imric  with 
Violet-bloe  spoUi;  soft  dort«al  cherry  red;  caudal  plain  golden  yellow  running  on  to  orange  on  edges; 
•ael  dtaboraiige.brDwn  with  violet  marldngB;  pectoral  oranse^  tlie  axil  lihifrWaclE,  edged  with  grsse- 

pTPon;  ventral  olive,  with  a  wide  maroon  stripe,  then  a  violet  edge. 

066.  Julia  gaimordi  Quoy  &  Gaimard.    Hawaii;  KaM  Indies? 

This  species  is  rather  common  about  Hawaii.  It  is  possible  that  the  i£ast  Indian  specimens  called 
Oorii  gaimarii  beloog  to  some  other  qsedee. 

066.  Julie  euvieri  Bennett.   New  Hebridee;  lie  d*  Fkuee. 

067.  Julia  flavovittata  B(>nnett.    Hawaii;  T^ymn. 
968.  Julia  eydouxi  i  Cnvit  r  i  Valenciennes).  Hawaii. 
060.  Julia  lepomis  Jenkins.  Hawaii. 

HOLOOTHROStTS  tac«pUs. 
970.  HologymnosuB  longipes  (Gunther).  .\neileuin. 
071.  HologTmnosus  alonjpatua  (Gunther).  Aneiteum. 

978.  BMoffTumoevs  ■ewihWaeiia  (Uus^pdde).  New  Gnuiea  (Modeay);  Ikhid  and  Baiotooca 

(Si  ulr  ' :  Vai'tI  Imlii*. 
{Labru4  amnWa/M  LacfpOds.) 

Mww.Tn  f  aiims 

This  genua,  close  to  Thakutnma,  differe  in  the  elongate  bo<i y  and  smaller  scalee.   There  asene  to 

lie  but  one  speries,  wiilely  distributed  and  varying  considerably  in  nhade  of  color. 

i)78.  Oheilio  iaermis  (Forskil).    Mtuamu,-  Moai.    Hawaii;  Samoa;  Guam;  Vanicolo;  Tahiti; 
Aneiteam;  New  Oaineo;  Eoet  Indies. 

Th'w  common  and  wUely  spread  species  is  rattier  scaree  at  Samoa,  though  very  abandant  at 
Honolulu.  We  liave  one  ^edmen  from  Apia. 

THALASBOMA  Iwaiassa.   (/mKi  Gunther,  not  of  Cuvier.)   .S'tii;^  (choice). 

This  genus  is  di8tingui><hed  by  the  presence  of  8  dorsal  spines^  laige  scalee,  and  no  posterior  canine 
teeth.  The  Bpedes  are  all  beautifully  cokned. 

974.  Thnlaaaoma  dnpenwjpi  (Qnoy  A  Gaimaid).  Hawaii;  JduMton  L;  Imywua}  Mangaicw,  Gam- 
bler Is.  (.^-alc);  Acapolco  fa.<<  rAaAisioNMsleuHiiKiftnm  Jordan  A  Evermann). 
( Tliatamoma  cbjUj/drvUt  Bsdtb  A  Swalti.  i 
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970.  ThalMMOM  iMOliaui  ( VailUnt  A  Smm^).   Hawaii;  Johnston  I. 
(AHiiitMfwMlBtliw:  IMMMMiwrMMlbftRttliASwalB.) 

070.  ThalMNna  Imun  (Uuimu).  New  GaSim  (UMkay);  But  hnHM. 

Apparently  all  the  Kast  Indian  references  to  IwMn^  belong  to  T.  luua,;  an<!  the  Polyneeian  refer- 
ences to  T.  /utaMMu.  The  apecies  frocn  the  Biakia  Uianda  flgored  by  Bloch  aa  Labrm  eiridu,  by 
Bennett  and  by  Bferoort  as  Jtilii  MnecM  and  described  in  detail  by  Joidan  A  biydcr  (Ptoe.  U.  & 
Nat.  Mu8.,  xxiv),  as  T.  IuUmxtu,  ht  the  true  luteneenn,  bein^  diffennt  from  T,  bman. 

877.  Tbalaasoma  guntiieri  (Bleeker).  Samoa;  Fanning  I.  (Streets^  Bull.  U.  S.  Nat  Mna.,  vn, 
1S77,  83):  New  Gninee  (MaeWy);  E^ast  fndiesL 
TFe  bare  one  fine  apeciiiien  fnun  Ajiiu,  apparently  rcft  rrulili-  tu  this  apedei.  Life  colors,  bright 
oUve  gnen,  much  mottled  and  varietl;  a  bright  crimson  lateral  stripe;  another  above  it,  broader, 
duller,  more  dlffme,  and  connected  with  the  fint  by  croM  streaks;  two  obliiiue  crimoon  stripes  from 
[Hi  tnnil  acnws  Iwlly  Hiitcrlorly,  sf|>arHt(Nl  hy  Itliic-gn'vn;  Ik-IIv  livid  violot  >.'ray;  licad  dark;  a  rvd 
area  on  preorbital;  a  deep  blue  stripe  through  eye  from  snout  to  opert-le;  a  cur>'ed  blue  stripe  bounding 
dark  bhiiah  brown  «f  lower  part  of  head;  lowarjaw  onage  witb  aUne  stripe;  doisal  Uoish  atbase, 
then  friiii!*!!!  in  a  broad  Imnd,  then  bhiigh,  then  brondly  ed(?e<l  with  jrn-en;  caudal  verj-  pale  reildifh, 
thin  rulur  siirmunded  by  whitinh  an<l  blue,  the  iii>|)er  and  lower  rayw  ami  Inlies  crimson,  the  upjier  a 
COntinuatiun  of  the  ilonml  >itri|H-,  tlie  lower  line  extending  furwani  on  caudal  fieduncle;  anal  pele  livid 
(frayifih;  |KH-t()ral  wlorlpan,  tlic  axil  red  and  ^'"■'•11,  the  t)Uter  half  jet  black;  ventral  colorlesB  (jrayiwli. 

978.  Thwlaseomaluteecena  (iSolander).    Hawaii;  Tahiti;  Fanning  la.  (btreets);  Marcus  I.  (Bryan); 
Bioklnla. 

979«  Xhalaaaoma  purpureum  ( Forskftl) .  Hawaii;  Samoa;  Tiddtl;  Guam;  Osreline  Is.;  Anelteam; 

Laysan;  Thonitoa  1.;  East  Indies. 

Oaviit  fWFamis  nnridl.  Dssw.  AolBL.  ST,  17)i»  Bad  ta;  iiM,IUto 
TMimmarmfptm  (KhMUlagsr). 

JMIt iftaMMiirlMian, Vey. Ostallle!'i!!'5ii pl.'w. V 1. MM M» Tisbia  Oavlat * Vatanslaucii BtoL Ral. 

MH.,xin.4l1kmibTtUtl.  Bletfcsr.  Atlas,  Labr..  W,  tm,  not  tiw  plaie  widek  Is  fl>slBii»wa>sBisi. 
Mrtsiiins  issftfwllr.  JsaMait  Bull.  P.    Hih  Ombbi..  xxn,  vm  (t— ).  m.  BawalL 
awrss  iiwtaii  aliMi  MwaP,  Heae  WlrtieHhtere  M^iil.«,as;l,MMi,Ba<>sa. 
ftsnw^myll  Bsnactt,  FUk  Oeyteo,  Id.  M,  Csjriaa. 

AamcelaiMnaMa*  Rtelttrtoa,  Vor.  BkiMom.  N,  vt  mC%.  I. 
«IMIi  I  m^iWHelaaaehaar.  Dsoks.  Ak.  Wtai.  Wira  IM,  Ml^  Layaaa;  net  a<  Kluarfnter. 
Walai—ia  tmrnnnU  rewltr.  Itoe.  Ac.  Vat.  8cL  Phtla.  MS,  fllk  pi.  IS,  Ig.  %  Canliae  Is. 
ntHamtma  brmm  (mlnpriatsd  krcwM)  Sealer  BWMip  Mnsawn  IWI.  in.  «g.  T.  Haa«tBlM. 

Tliin  '-[•(M'ii-i  in  <iiiifi:-til  Ijy  ( Tiinther  witti  TItdhiiuuimit  fwnm  under  ihc  name  of  JulU  frUa/mltt. 
T.  puriiurtHin  nwy  be  kituwii  by  the  variegate«l  Ih^,  with  three  tmnad  w-arU-t  wedges  radiating  from 
the  eye,  and  hy  the  pressnoe  of  tluee  red  stripes  on  a  blue-trreen  ground.  The  fins  are  colored  differ- 
ently fr»>m  thow  of  T.  cjranofmtcr.  (For  color  notsa  see  Fishes  of  Hawaii. )  In  7./itacuiii  thebead  b 
plain  red,  and  there  are  two  rows  of  quadrate  Motcbee,  compared  by  Lao^-ptkie  to  Chinese  characteni, 
on  each  side.    Thew  are  blue  on  a  red  lnackKround. 

T.  purpitreuM  is  widely  diffused  in  the  ISoutb  Seas.  We  have  one  fine  specimen  from  Apia,  and 
several  htm  Honololn. 

MO.  Thalaaaoma  eyaaegaator  (COTier  A  Vahndennes).  Tal^;  Banoa. 

Jiitii  r^nin'ft^iiteT  Turlvr  A  V<iIi  rii  M  ntii~  III<-t  Nut  piH"  .  xiii.  iU  \><^').  Tdhlti:  on  n  ilrnwiiipr  ef  Solandpr. 

Of  this  iipeciee,  well  dititinifui.'ihed  from  Thnlattoma  fiurpurtum  by  iln  coloration,  w  e  have  uiie  line 
example  from  Apia  and  one  from  Pago  I*Hgo. 

lile  colon  (rf  the  Hi>ecimen  from  bright  gMM-green,  yellowish  below  witli  three  longitudinal 
stripes  of  clear  eopiiery  rc<l,  cross-hatched;  head  green  with  many  red  stripes  and  H|H)tt;  two  green 
stripes  forward  from  eye;  a  H-arlet  irregular  ftn-ak  downwanl  and  Inu  kward  acru^n  iir»-iijnTcle  ami 
anboperde,  with  numerous  irregular  red  t^pois  and  blotches  behind  it  and  above  it;  dorsal  green  at 
base,  then  onnge  red,  tbenauurowergraai  green  stripe,  then  a  red  one,  the  soft  rays  each  tipped  with 
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frntyieh  blue;  CWldal  with  mys  i.alf  n-d,  the  membraiirs  hriplit  wn-m,  the  middle  ravH  tipfiod  veHh 
yellow,  the  outer  with  blue;  aual  slrij»e<J,  green,  bright  rwl,  blue,  narrow  grwa,  lighter  red,  finally 
blue;  ventral  green  tab  at  bMe,  reddish  behind;  pectoral  tbukf  above  without  distinct  aptik,  m  gnm 
bar  towani  haM<,  a  Hcarlet  one  bdow  it,  then  a  large  gteen  patch  bdiind  operde,  with  a  mvjr  nd 
stripe  surrounding  the  grven,  pectoral  Uliek  at  tip;  livid  blue  shade!  at  thnat 


Flo.  tt.— IMamaM  nwaajsurr  (Caviar  A  ValenclaaBsa). 

Q81.  Thalaaaoma  fuacum  f  I.'u-<'|kMi>).  Hawaii:  Samoa;  Lajnati;  New  Hanover;  Atwitaiim;  Tnboal; 

Rarotonga  and  Makatea  (i^eale) ;  Vaisl  IndicSi 

U^futcmt  UctpMa,  mtu  Kat  MiiL,  ui.  «7.  IflHMia  ia  Wnmm, 

Ubm$  MUbotM  UM^pMe^Hlat  NaC  Folia.,  lu.  4M.  10^  MO^  Baaitaa,  "-"-g  

Mt»  MUbat%»,  Cuvirr  A  ValcnHennaa,  mtt.  Nat.  Mr,  aiii.  Ml,  vm,  Ila  «t  VMaca.  OttntlMr.OM..  iv,  IR, var.  a. 

South  AMea.  MaurtUii*.  Analtnm.  PtIafBi  Btfi.  Una.  ISM,  Ml,  Vcw  Raaevar. 
JMafitrmcmf  Cuvier  it  Valenrlennca,  op.  rlL,  xm.      mt,  Ila  da  Vnaoo. 
JWtf  arragAiafa*  Curler  A  Valeiirlrnnv*.  »p.  rit..  441,  IIM,  Ila4a  Fraaca. 
JWhfaailrtralopBlMker.  Atlan,  Ubr.  98,  ub.  sxsiv.  Ill;  t,  Java:  not  o(  Bennett 
JWfe]NM]Mimia8laladaehiMr.  Denk*.  Ak.  Wl*.  Wicn  lim  tOK  MaoalaiM.  Loyaaa, 
AalMMMM  pariiawi.  Janklna  Ball.  C.  B.  Fbli  Oonm.,  xxn.  IMS  (IflM).  4S>,  Hawaii:  not  of  ItMikli. 

Thin  sjM-i'ii-s,  kii-nvn  l>y  it."  ^'ri'i-ii,  jrw-  liur[i  iimrkiturs  nn  a  ri'  i  i,'r' niii.!.  r;)iii|>an^!  by  iM^pMstO 
Chinei<e  8cri|>t,  \»  ixxauiunally  taki-n  in  the  .Si)Uth  .S-as.  Wo  havr  tuo  H|N-ciiiifiis  from  Apiaand  oeveral 
from  Hawaii. 

Life  colon)  of  a  t<pei-imen  from  Apia,  deep  re«i  hrii-k  color,  paler  lielow,  the  wpiaret*  dee|>-bluii«h 
green;  liead  copjiery  olira;  flwt  dorxal  creamy  mrarlet,  the  liaw  green,  the  •••Igc  sky-bhie;  «oft  dorMal 
Hiniilar  with  a  re*!  intcrmaiginal  Imnd;  caiidiil  with  rayx  ."ky-hluc,  the  nietnhrane  Iir<>ii2f~iiranirc;  anal 
orange  on  bsml  half,  tlie  rest  sky-blue,  a  liark  line  iwparating  a  greenish  nluule  at  Inuk;  ventrala  blue, 
freen  at  tip;  pectotal  dusky,  darker  above  with  diffuse  bladtish  bkitch  at  tip;  axil  d«e|>  blue,  a  Una 
spot  rathiT  faiot  at  Upper  anple  of  ^11  opening. 

Q8S.  ThalssawBa  punctatttm  Seale.  Guatn;  Barutooga  (Seale). 
JMbpinMMBSaala,  Btalnqt  lioMiai  IWl.  •!,  Quam. 

Tbk  special  seama to bedosetonMilassomayhanim,  batithaaalilaekocBlliiBonthebaekaftlietatt. 

ess.  Thalaaaotta  iimbroatigna(Buppan) .  Hawaii;  Stoiaa;  lAysan;  Makatea  (Seale) ;  Ewt  Indiw. 

This  iri  an  abundant  ^^IH>l  i^■^  mI  Ifonnluhi.  Imt  ^ri'iii^to  If  -ran  >•  at  Sanma.  \Vf  liavc  mie  adult 
Specimen  from  Apia,  and  U  young  oneM  from  I'ago  I'ago.  Life  colors  of  fi>ur  young  i<|iei-iniea-^  from 
the  latter  phtce  were  at*  follows: 

(1)  Green,  hlui)<li  whit«  li«low;  three  longitudinal  bands  of  dark  brown  and  rose  pink;  a  brick 
red  spot  at  tail  end  of  each  of  i\wt»f  lian)!*";  anal  bluifh  white'with  roue  suffit«ion;  candal  clear  with 
rose  TOBufion ;  rl<ip«l  with  roae-pink  hhading. 

(2)  Yellow-green  above,  blue  green  below;  two  longitudinal  series  of  brick-red  spots  with 
blackish  ecntera 

{'.\)  llriirht  LTPi'n:  .'{  lenvitliw  isi^  series  of  ijuadrate  -]s<ts,  the  median  lar>r«'>'t  ami  jciiiied  \t\  a 
reddish  bn^M  u  i^hade;  a  oiKit  U-liind  eye,  the  median  Imnd  extending  tbroagh  eye;  up]>er  baud  also 
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duUnct,  forming  8  ipoti,  the  last  a  apeck  at  upper  base  of  caudal,  above  eixth  on  body  in  the  second 
band?  donal  gvwn  with  ■  blaek  spot  behind  Hrrt  wfim  and  three  in  •  triaogie  at  Anteoft  lay;  Aaa 

otherwiso  all  pale  RTt-en;  no  axil  spot  and  no  dark  cliadc  on  p^n-toral. 

(4)  Bluiali  Im-Iow,  ^reen  on  e'uli-»  and  dorsum,  with  pronounco<l  rone-pink  blotches  and  bars, 
darker  above;  pectoral  wiUi  roee-pink  axil;  ];reenii>h  yellow  oatalde  at  ba«e  of  pectoral  and  a  small 
greeoiab  jrellow  blotdi  on  pectoral  itoelf  near  baee;  donal  green  with  darli  nee-pink  median  line; 
anal  with  fcee  pink  lineaknig  baie;  candal  bine  graen  with  nairow  pink  Uotebee  and  gneoldiyeUow 
niai|0n. 

9S4.  Thalaeeoma  genivittatum  (C'uvier  A  Valendennes) .   Mancna  Island  (Biyan  4  Hem,  Biaibop 

Museum,  1903,  it,  131) ;  ICaist  Indi«>. 

966.  Thalaeeoina  d<iirBale(Qqoy  jfcOalniawl).  SugaUtti;  Siig^ptdqMle:  Siigaie/Va'H^de.  8uncia; 

Fiji;  Anciti'tiiii:  Newlrrland:  Ncw<;tiinoa;  Marcuf>  I. ;  8hortland  I.  i  S<'alf) :  Kaflt  Indieo. 

This  Bpeciv«  ia  rommon  in  the  East  Indies,  Indian  Ocean,  and  South  Heaa.  We  have  12  specimena 
from  Fago  F^to,  and  16  from  Apia. 

Life  colors  of  8pe<'inien«  callt^l  finjnh-  from  Apia,  dark  jrr»'«'n:  5  indigo  Muo  Mack  rroKshnrx; 
tt  bright  rv*\  lateral  streak  posteriorly,  a  fainter  ouv  abuvt-  it,  bhic  Ih-Iow  tiiix;  Ti  hruu'i  K'>~et-iii8h  cop|H-ry 
red  hund.1  radiatinji;  from  eyes  the  broader  aniariodj  blue;  a  bla4'k  8|iot  before  and  acroot)  bsuH*  of 
pectoral;  a  blue-black  spot  on  base  of  tail  in  lai;^r  one;  chinand  lower  part  of  head  dark  blue  (inalea 
with  a  iat^e  black  green-e<l);ed  spot  above  pectomi ) ;  M<lee  mottled  with  red ;  domi  bine  black;  the  soft 
dorsal  broadly  polden  at  tip.  a  bluish  -ir>  ak  Ix-low  thi"  j;oldt'n;  a  jwlc  !<tn  ak  ai  n>ss  liasi-  of  ppinou)* 
dorsal  and  pale  ti|>H;  i-audal  tratixlucctit  vfllowiHli  gri>fii,  a  re<l  Ktn^k  on  each  lol)e,  aji<l  a  light  green 
edge  above  and  below;  anal  pah-  yellow  with  a  black  spot  anteriorly;  ventrala  yellowlab;  pectoral 
yellowish;  a  dtfp  blue-black  stripe  the  whole  len^h  of  dorsal,  pale  below,  yellowiah  above. 

986.  Thalaaaoma  achwanefeldi  i  Hlei-ker).    Tubuai;  Austnil  I.  (Stulei;  Fjt«t  Indies- 

887.  Tbalaaaoma  Jana«ni  (Uleeker).    New  Guinea  (Macleay);  Aneiteuin  ((iunther);  East  Indies. 

08S.  Thalaaaoma  nnaitanaa  Ountber.   Hawaii;  Aneitenm;  Cuam;  Nukaidra  (Seale). 

989.  Thalaaaoma  naHaBai  (Onvier  it  VahneiBnnM).  Ulea. 

Tliis  -iiiecira,  ver>'  imperfaotly  dcactibed  from  adimwlng,  we  do  not  raoogniie.  It  may  be  the 

young  of  ThaUuaoma  lunare, 

OMmram  lae^wt, 

990.  OOB^ihoeoe  yarioa  (Lao^pdde).   Hawaii;  Samoa;  Guam;  Fumintt  la.  (Streets);  New  Guinea 

(Macl<«y);  Vjixt  Iii<li<>n. 

This  !i|je('iett  is  rather  eoiumon  ahiout  the  libHaiian  Islands,  as  alHo  about  Samoa.  We  have  5 
examples  from  Apia. 

We  are  not  alt<if:ether  certain  that  the  Hawaiian  species,  Onmphamu  pettoratit,  is  fully  identical 
with  tlie  East  Indian  Vomphimu  rariu*,  but  the  evidence  poinia  in  tliat  direction.  Apparently  Oom- 
phoitu  vrndutatuiwad  C/otnpAonc*  pwt/Inu  are  color  variations  of  this  spedea. 

991.  OomphOBUs  undulatua  Btreot.«.    Fanning  Is. 

Uomphtuv  HMilalnlHt  Stn-t  I...  Bull.  C.  S.  Hmt,  Mus.,  Vlt.  tt,  isn,  FaaBiSf  la. 

This  species,  doubtfully  m>|i«mbia  from  Oompktmt  mrttm,  la  unknown  lo  tm. 
999.  Oomplioaaa  paeUlena  8eale.  Gnam. 

'fVrtw/jAfidMj' jni/'//tV-".  Svitlt'.  HUhop  Mii^i":iii  I:nm.  tM,  Guam. 
Thic  sixi'ifji  is  probably  a  color  variant  of  Gomphofuf  mri'i*. 

903.  Oomphoaua  tricolor  (juoy  (iainiard.  Sug<iU.  Hawaii;  .Siimoa;  Tahiti;  Caroline  New 
liuinea  (Macleay);  Itarotonga;  Makatea  and  Manigareva  (Seale):  East  Indies. 

This  f>in)f:ular  and  beautifully  colored  lish  is  common  alwut  the  Hawaiian  Inlands  and  oomn 
IhmuKhcut  the  South  Seas.    We  have  two  specimens  from  Apia  and  one  from  Panjo  I'affo. 

l-ife  colors  of  a  H|>ei'imen  from  .Apia  called  j>"(^i7«,  deep  preeniHh  black,  indigo  Mtie  on  head,  each 
acale  of  body  with  a  violet  Ijar  and  an  olive  wash;  a  bright  yellowish  green  bar  above  axil,  which  is 
biaek;  dorsal  and  anal  lif^t  dear  green,  blolshattip;  eaiMlal  blue  Mack  on  edgea,  pale  behind,  mealalljr 
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lijrht  vitriol  liliiv;  |i«-iiiin»l  wilh  a  yelluwiHh  ^'ret>n  cnmHlmr  at  lio»e,  then  dusky  irn-cii,  l)la<-k  nu  ikj». 
terior  ed^  with  a  vertical  median  liand  u(  vivid  clear  blue;  ventral  blue  black.  Another  was,  in  life^ 
green,  father  than  Mae;  dofwl  and  anal  Tellowfah  green. 

1  ifc  i-oloni  of  :i  -^i"  '  iiiifii  from  Pago  Pajr",  (iorv«!  Min'-irnf  n  krr'iwinj  vpllowin}!  v;rf>'n  Rt  margin; 
anal  and  uuulal  muular,  Uxly  purplish  gruen  with  ilurk  pinkioh  iimnM>ii  and  light  olivaceuus  scale 

markingB. 

9M.  Ornnphoam     dwkhnaia  GOnther.  Hawaii. 

009.  OfRSdlafenaJordaai  Snyder.  Hawaii. 

00e.  OlRkilftbraa  MfaiNaala  Bleeker.  New  Golaaa  (Madaay). 

007«  Cbellinus  trilobatus  l,ii(V|H-(lc.  Sui/alf  mittamumu;  I^iUifi.  Samoa;  Tahiti;  Now  (luinea: 
Ijidronefl;  (iuam;  Fiji;  N'tw  llebridiv;  Kingsmill  I.;  How  laud  1.;  I'unapt;;  Futuiia;  Hawaii 
(l^uoy  &  Gainiard— a.<*  Cheiliinu  finuomni,  CIteUliiit*  polygremm-a  Cavier  it  Valenciemwat 

and  ('h''ilii>iii>  iiKirulo^Kf  (""iivier  A  Val«?ncienni'!'  :  F.«.''t  Indira. 

This  v^  ide•^'p^ead  epvciet)  is  very  abundant  about  Shukm.  We  have  'M  epecimena  from  Apia,  and 
0  from  Prk"  •  PaKo.  Quogr  A  Gaimard  reoofd  It  tma.  Hawai,  but  no  aabieqaciit  eolleotor  baa  aeen  It 
tlicre.  life  Lvlori««re  noted  in  varionaapedneosMfollowa: 

(1)  Prom  Apia.  Olive-gray,  a  aeriea  of  greeoieh  bine  erowtreakH,  vi>ry  ndmenNW  and  wdl- 
defined;  I'  ^l'  i  )ifir\ n  .l  .mt^h  sliiules  between  them;  hca<I  with  radiating'  ^trl'llk..H  and  MjMiUof  i-rinison; 
ddn  dall,  blunti  dorvai  light  olive  with  cberry-red  ed^e  and  iutramaiginal  streak;  soft  rays  mostly 
cdorieaB;  a  little  dniky  apot  at  baw;  caudal  doaky,  edged  all  anmnd  with  pale,  the  tip  and  edge 
ino-tiy  ml;  anal  olive  with  frreen  nqn^ and  two  red  marxinal;  veutfal  with  blue  raya,  an  oUve  blotcb, 
hikI  u  I'ink  etlge;  pti'loral  yollow  ollve;  dark  olive  at  batie. 

(2)  From  Apia.  Hlm  kii^h  gneen;  a  bright  orange- red  vertical  stripe  on  each  scale,  these  bint  or 
obsolete  posteriorly;  head  with  many  bright  acarlet  atripea  and  daalMs;  apinoua  dorsal  olive-green 
with  two  scarlet  atiipes  and  about  four  diffose  cwwiDliadeB;  soft  dormi  dear  pinkish  orange,  the  nyn 
yellow;  no  \Kir^  or  Hp.it-:  anal  ilark  i-Iim'  aivi  ;iinki>h  uran^i'  in  Htrt>ak.«,  iialiT  twhind;  lU)  H|iots;  caudal 
dark  olive-green  washed  with  scarlet  at  tip,  yellow-olive  between;  ventralu  piuk  orange,  the  tays  dark 
olIv»fnen;  pedoml  l|^t  ydhnriah  oUve;  throat  Uvid  dnaky  bine;  bnaat  coppery  given;  oandal 
rounded. 

(3)  From  Apia.  Marl)le<l  olive-KTven  with  four  cN(tni>e  blafkieh  Iwrs;  each  wale  with  a  brown 
veftioal Btnak ;  head  ulili  <'iirvfil  hii<1  viTtii-ai  ^-t^l■akH  and  liarf;  spinous  dorsal  mottliNl  orange,  green 
and  brown,  aoft  translucent  pink;  anal  similar,  its  edge  broadly  tnuwlocent  pink;  pectoral  fleshy  red; 
ventral  olive  and  reddish  barred. 

I  4)  From  Pai.'o  Pago.  I>ark  oli\<--vTi-,'ni-h  with  piiikii'Ii  arid  ^-nn-niah  vt-rlical  litu'ar  wall*  npots; 
head  rii-luT  dark  ►jreen  with  i>ink  linear  and  i-potty  niarkiii','*-;  jH't*tiiral,«  thin,  yellowi.«h;  ventral  with 
green  nyn  and  pink  interspaces;  anal  with  pink  subniarvinal  line  and  anterior  half  with  aeoond  pink 
line;  general  color  gremirii  and  bloiab;  caudal  dark  bluiah;  green  at  base,  paler  at  tip;  small  roand 
jet-bkek  apot  beiora  biM  of  cndal. 

008.  OhniUikiaa  iMsagoiuitaa  Oiknther.  Hawaii;  Johnston  I. 

'  VtfiiiHJ  MnMriM  Jonkttia. ) 

999.  Ohellinaa  pulchailua  Sanvage.  FIJL 
OMUsMpidiMtMaaavaga.  Boll.  Bel.  ntUaak.  IMk  14  ((•print),  F^. 

1000.  OhaiUaui  fStadaitiia  (Bloch).    LaU^ puleimk.   Samoa;  Guam;  Solomon  I.;  Man  L;  Hew 

(Jninea;  KinL'Hiiiill  I.;  Viivan;  PnnjifM-;  Fate;  Sliortlaiid  I.  and  R«riit"tiL'a  i  Si-alei ;  East  Indies. 

Thiii  species  has  a  wide  range  extending  from  the  lied  .S-a  to  the  island:?  ul  the  Pacific.  It  is  very 
oommon  about  Samoa;  we  have  50  sperimena  from  ftigo  Plago  and  7  from  Apia.  LUe  eolora  wero 
noted  in  variona  spedmens  as  follows: 

(1)  From  Pago  Pago.  Below  eye  thin  brick-red  extending,  wmewhatemoky,  over  dontuni  just  in 
bontofdonal  fin;  bnast  re^on  vermilion;  upper  head  very  smoky  greaniBh  with  aliort  nddiah  Unas 
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TBdiatinf?  fnjin  (  vi';  niiilcr  jaw  imli-  smoky;  Uxlf  fpmyilh  Uaek  with  imtfi':"'  I'ii'*'  narrtnv  rn k«-f-barB: 
Boutll  bUck  ihrciiUr  {<|iotM  un  »i«Jui,  ml  ontv  ventmlly;  caudal  black  and  wliiti^'h  baiuk-^l  vt  itU  si-arl<'t; 
ocelbur  npota  ootimdng  in  vertka]  paries  in  outer  (xuhinariginal)  white  band;  donal  with  two  narmw 
crimsoQ  lineB-H^rimaon  pink  aptrta— markinga  towaid  poatorior  end;  pectocal  thin  brick-ied;  vaotrat 
crimron  with  blackii>h  blotch. 

(2)  Fnitn  Apia.    (Hivp;  Ixnly  with  rt  ■lark  Iwirv,  irn-jriilar  and  broader  than  inl4*ni]iacea;  portariOT 

halt  of  head  and  lint  baud  and  breaat  claar  cinnamon-browu,  the  head  anterioriy  olive;  irla  acarlet; 
•carlet  and  graandaahea  radiating  from  eye;  lower  jaw  olive-brown;  2  darker  ahadaa  aerom  nape;  eome 
•ealaa  CO  body  darker  t tin n  nthrrv:  ilor^-al  sr.iy,  re<l-i-.lp-ii ;  sift  donal  brown,  the  last  rays  trflii!<i>)ir<Mit 
Qnuga;  altraadpale  yellow  bar  acru.-^  Uii>e  <>(  i-aiulal,  the  tin  with  2  black  bar^  and  tinely  (Tir-M*<l  by 
onqgelima;  eandal  traneate;  anal  barred  atba^;  likelMMly,  the  viXge  inotile<l  nciirlei,  the  hixt  raya 
tnuHlacent,  tinged  green  and  oninge:  ventral  bright  orange  red  waahed  with  black;  pectoral  l>n>wn> 
idh,  aearlet  at  baae;  lower  part  of  ndea  with  tmnte  rmind  brown  spofai. 

(.3)  From  -\]>ii>.  <  irwnifih  aU-)\e,  rt'iliH^li  l  i  li  w,  u  iid  ilark  shade  on  carl]  M-ale;  .')  \s  hitifli  nlixe 
crnan  hamln.  much  narrower  than  interHpA^-ets  the  one  at  liaise  of  caudal  broadest;  snout  paler 
olive;  donal  and  anal  colored  lilw  body,  not  dotted;  candal  with  2  dark  crcwB-liaiida;  laat  mya  of 
donml  and  anal  plnUab  tinmlneent;  ridaa  «f  brant  and  belly  with  dark  blown  apota.  Oindal 


(4)  SiN-4-itnon  I'allcd  UiluH  putq>uU.  Apparently  much  in  common  with  the  preceding,  but  with 
additional  colors.  W  hole  ahoolder  ragioo  from  baae  of  doraal  acroaa  opercle  and  baae  of  pectoral  to  breaat 
and  inclndinir  ventnia  deep  ferrngbieoaa  red.  the  ventrala  very  deep  nd;  dornl  eolomti  like  body,  bat 

with  w  urlct  cdei'  and  two  rowH  of  fcarlet  ."jxit."  on  Ktitrrior  suft  my:  anal  M|inf u-d  with  SH-arlft,  yfllr>wi."h 
tninfliicfut  U-hind,  m  i.x  soft  dornal;  some  st'arlct  s)H>t,«  on  yeliowteh  ban<l  of  anal,  between  two  dark 
K(>ots;  M-arlet  atreakm  radiating  from  eye;  dark  irrecnish  olive,  with  five  narrow  pale  oUve  eroOB  lianda; 
the  widest  at  base  of  nuidal;  fandal  with  two  dark  iMinds. 

1001.  Oheilinua  digrAouaua  (Lao^pede).  Huj/ait;  Lalqfi,  New  Guinea;  LookiadeB;  Fiji;  Samoa; 
Falaa  la.;  Shortiand  I.  (Seale);  Eaat  Indiea. 

W'c  have  eiffht  specimens  of  this  BpeelcH  from  the  rural  reef  at  Pagti  I'ajio,  ■.^lirn-  it  in  cnrniiiMn. 
Ljfe  colors  of  onS  specimen,  greeniah  gray  with  weak  salmon-brown  acale-blotehta*;  weak  aaluion 
diffnaioa  below;  pink  copper  linea  on  upper  head;  on  lower  head  purple-brown  liaea;  lipa  oHva-greao, 
alao  upper  head;  dorsal  with  i^nkiah  nuugina;  anal  with  almost  crimson  aplashew;  ventral  with  crimmn 
coloration  at  base;  pectoral  unmarked,  thin  oaffron  rays;  caudal  witli  bitietfrecn  rays,  idling  and 
faintly  reddiah  yellow  at  tipa. 

lOM.  Oheilinua  undulatua  KupiM  tl  Samoa;  Tahiti;  numingls. ;  New  (luinea;  Vavau;  Paumotn 
la.;  Carolino  la.;  i'alau  Is.:  Oualan  (ua  CheiNmM  fuHixu);  Tonga  (as  Cfirilinui  godeflroffi 
U&nthar,  Proc.  Zool.  Soe.  London  1871,  tM,  pL  66,  young). 

This  handsome  and  widely  distributed  fish  was  found  oidy  at  I'a^'o  I'a^'o,  where  we  obtained  two 
lante  specimens.  Life  eolors  of  one  of  tbes»j,  olive-^»ray,  a  black  area  on  each  scale,  the!»«'  bn'oming 
brownish  reticulations  on  bn-a><t;  streaks  In-fon-  and  liehind  eye  black;  oraniie  streaks  on  hea<l  lielow 
eye,  bluish  streaks  above.  Vertival  fine  all  checkered  with  black  bars;  tip  of  caudal  bright  pale  yellow; 
ventral  pale  irrny. 

The  odiiT  H|>ecinirn  wil-  livid  white  under  bead,  «ith  salmon-yellow  s|N>tM  and  curving:  linear 
blotches;  milm4)n-yellow  s[m>Im  on  lifts;  hettd  alKjve  light  umber  with  slaty  blue-gray  lineo;  aidee 
greenish  olive  (grayish  green?),  with  vertical  blackish  brown  apota  tapering  to  point  above  and  below; 
ngioo  below  pectorals  light-yellow  greenish  with  fine  purplish  red  linee;  pectoral  clear,  with 
greenish  >-ellow  tinee  at  \wn-,  ventral  thin  greenish;  doraal  coarsely  mottled  browniah,  with  greenish 
yellowish  white  s|>'lI^<:  caudal  similar  with  yellow  margin;  from  eye  two  brown-black  linea  nniniQg 
forward  and  l>ack  with  Hinall  -jwit  U-tween  bimler  two  near  eye. 

1008.  Oheilinua  unifaaciatua  Streets.    Fanning  is. 

OeMaasaaifhMMas  Rieeli.  Ball.  I'.  S.  Xal.  Mim,  vn.  1SJ7, 81;  Vaaalag  Is. 

Thla  apeciea  Is  nnhnown  to  ui.  Dr.  Stieeta  regarda  it  aa  vary  doao  to  Cheiffawit  rftodiocftrmif  of 

(Jfintber. 

10O4.  Oheilinua  ceramensia  Bleeker.    Aiieiteum;  Kaitt  Indies. 
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1006.  Ohelllavs  wigririrfiinatiw  Seale.  Guam.  . 

nrilinti-  1,1  r^ij(.i«ri!i/im  Ncule.  Bi»hop  MiDHMim  1901.  SO.  Ouam. 

1006.  Cbeiliuus  oxycephaluB  l?l<  vkfr.    Ni  w  (inincii  (  Miiclcay ). 

1007.  Clieilinus  oxTThTnchus  i{ltt.-ktT.    i'alau  Ic.  (<iunthcr);  East  Indies. 

1008.  OhfllUaiu  kittUtai  Cnvler  A  Valendranea  Viet, 

rhiiliuiu  lilllilii  I'livirr  .V  VaU'Iiih  11114  N.it.  fnlM..  XIV,  lOt,  189B.  UIm;  OB  ft  dWWlBV. 

CheUinttt  tattgutneus  irurler  A  Valvnclennw.  I.  c,  UIm:  on  adimwlnc. 

1000.  aiuiliaiis  iomu  Ouvier  &  Vatendennca.  Ulea. 

aumua  inm  Cgylw  A  Vatoncltunpi.  I.  r..  ui««;  on  ■  dmwlmt  by  lt«rMi& 

1010.  ahfliUsns  WnrnwilatM  Cttvier  A  VakndeiinM.  Hswatt. 

THAXXIVMI  IvaiaNB. 

r>orHa1  spinel*  10,  othenriw  eMeotlally  M  tn  Cht&mtui. 

1011.  Th&lliuruB  chlomru*  (Bloch).  Sugale  gatuJL   Samoa;  Y^;  PMMpe;  Tahiti;  Tonga;  Fiji; 

I^u  In.;  New  HebrideH;  Paumotu  la.;  East  Indies. 
Tllia  eomtnnn  and  widely  dintributed  afwdcs  its  abundant  at  Samoa.    We  haT«  4  examplM  {rom 
FiVO  P^e»  and  2S  from  Apia.  life  colow  wew  iwted  la  wriooa  ajwdmaiw  «i  lolioiw; 

(1)  From  Patto  Pago.  Dark  olive,  acalM  antwriorly  and  helow  each  with  a  raond  blaekiah'brown 
f\Mi\,  tlio9e  ptietf riorly  rikI  nn  lim-k  i'«<h  with  a  nie<lian  ^rrayirjh  fituiiU-,  cHih  funninjf  fitrvak!'  alimj; 
rowii  o(  scales;  a  round  dusky  blotcii  beliind  tip  of  pectoral;  anottier  on  same  line  behind  it,  with 
ttaeea  of  two  otheta,  tha  taat  at  baaa  of  eawbil;  doiaal  noldad  lika  bade,  the  adga  aoarlet;  wft 

domtl  tnitiHluceilt  OIHn>.'<»,  din'ii  !><-arli'f  nt  with  a  row  of  white  dots;  caudal  dark  oran;;*',  with 

rowR  i)f  whito  dots,  ami  angular  white  veruiiculatiunH  at  baae;  anal  dark  brown,  paler  behind,  with 
inuny  rows  of  whit«!  dot>':  ventral  daik  oianga^  proftaaely  dotted  with  white;  bead  with  aoeilet  atnaka 
and  daelioa;  Jawa  barred  with  brown. 

(2)  From  Apia.  Mottled  brown,%-ery  dark,  not  pale  below;  eome  dark  «pot8  on  eealee  deep  brown; 

Iu«il  with  tK-arlt-t  f]t»tn  anil  danhef,  itn  Iowit  ]wHh  Itlaekinh  ^'ni  n;  [i;ilc  piirtM  ',f  ildrval,  anal,  atxl 
caudal  cherry-rtxl  with  npottiof  whiliah  green  or  grayish  blue;  vt-ntral  very  durk-hruwii  red  with  gray 
apote,  small ;  pectoral  plain  reddish. 

(3)  From  Apia.  Dark  olive,  with  blackish  brown  streaks  on  head;  blackish  brown  spots  on 
aeales  anteriorly  and  i^rayish  spots  on  liack  and  ix>!<terior  iwrtD:  fins  much  mottled;  anal  and  ventral 
with  small  round  whitish  dots;  domal  edjit^l  with  dull  (irunk'< ,  tti<>  posterior  rays  traii.-lurciit,  tiiigi-<i 
witb  orange-red  at  tiaae;  caudal  much  mottled,  olivaceous  washed  with  orange-red  at  tip;  anal  dark 
elive,  dall  onuiffe  at  tip  with  many  white  apoto;  venbal  rimiiar,  darker;  pectoial  eoloriea^  yellow  at 
base;  caiidal  tniiK-atc. 

(4)  Fruiii  I'ago  I'aKo.  (  ouiplexly  and  irregularly  niottleii  with  ((reeninh,  hrownieh,  aixi  reddish 
indioalioas,  mo«t  marked  on  dorwl,  of  three  transverse  bars;  eye  with  green  iris  an<i  rwl  cin-umorbttal 
ring;  anderaide  la  front  of  venlrala  witb  bloish-wbite  spots  and  croes-bars.  Spines  of  dorsal  blue  green; 
at  base  of  tail  a  small  bat  dbitinct  ocellus,  witb  efcy-Une  papil,  then  narraw  bbu^  line^  then  yellow 
going  off  unevenly  into  n-<l(liH}i;  laadal  grseoisb-bliie  web,  whitish  spines;  small  red  cnoas  apote  on 
web  and  longitudinal  spots  on  rays.  , 

(5)  Ftom  Apia.  Olive  with  many  darker  epolaand  mottlings,  a  vague  row  of  4  small  bkckiah 
spots  lietween  jiectoral  and  i-aadal,  the  first  largtst;  hea<l  with  brown  streak.*;  dorsal  yellowish  and 
browni!<li  and  olive,  the  last  rayn  <'U«r;  caudal  with  4  or  h  dark-brown  Itars;  anal  an<l  ventral  like 
apinou.-<  dorsal,  many  spots  hut  none  stellate. 

(6)  From  Apia.  Everywhere  exoeseively  mottled,  olive,  black,  and  reddish;  radiating  dark-brown 
atrsaks  aboot  ejre;  last  tnlt  lays  of  doml  tianslnoea,t  pink. 

This  genus  is  well  defined,  as  shown  by  Professor  i^nyder,  by  the  peculiar  Structure  of  its  partly 
divide<l  comofl.  Th<-  '■ik  *  i)><>  are        and  the  dee|>-blue  pigment  in  tlie  fine  perststa  in  alcoboL 

lOlfl.  Paeudocheilinua  octotmnia  Jenkins.  Hawaii. 


Digitized  by  Google 


THE  FISHES  OF  SAMOA. 


811 


1018.  PiuedocheilinushnakniaBleekar.  i*ataailiMt.  Suiga;  TUiiti;  Phoenix  I.;  EHt Indies. 

(PI.  xuv,  fig.2.) 

OteMMMfrtHKMlM  SMtMtactaMr,  SIttL  Ak.  WIm.  WIm,  ut,  im,  m.  tf.  I.  SMtoik 

We  havf  18  pxamiili  -  nf  iliw  pVBtty  little  fi'li  taken  at  Apia. 

Life  colorn  of  a  h|h'imiiu-ii  l  allwl  Pa  tOMthm,  t\f*'\i  inirpliNh  blue  with  six  orati^e  striiies  wliiuli  fiule  on 
tail;  tail  rather  abru)>tly  uram^nen,  [talvr  ami  yellnNs  ir'li  iM-hiiul;  lilac-k  at  iipjier  part  of  itetluncle; 
held  ray,  bluish  above;  chin  with  tvo  black  dots;  breast  blue;  ventrals  deep  blue;  anal  parpliab, 
anteriorly  deep  blue;  donal  onnge  anteriorly,  becomiov  browniah  bebind;  peetond  colorlwo;  a  Wack 
dot  behind  donaL 

1014.  BawMiocholHmii  ovwiidiM  Jordan  A  Evemiann.  Hawaii. 

Iff AODIMRBn  liufcar. 

1016.  Novaculichtbya  woodi  Jen  kin;).  Hawaii. 

1016.  NovaAuUehthir*  ttaniunts  (Lac^pMe).  MitkmoU.  Hawaii;  Samoa;  Vanioolo;  NewGoinea; 

Eaat  Indica. 

This  spedee  variea  coiuidcrably  with  age.  Our  smaUeatapeciiiiciu)  have  nine  black  HtreakH  radi- 
ating Irom  Um  eye.  Aa  the  individual  grows  older  these  ara  iwdooed  to  lour,  two  upward  and  back- 
ward and  two  downward  and  backward.  Still  later,  only  those  ninnini;  downward  and  backward 
remain.  Tbt-He  finally  al.-^i  iliHH[i[>ear  leavinj;  the  lieail  in  fht  i^  lult  init.'  |ilain  Thr  .itln  r  m.irkiniiti, 
the  creaiu-culured  ImhcI  at  baee  uf  latudal,  the  black  bar  m^n/en  iiatte  ul  })ect«ral,  the  black  spot  on  Iront 
of  apinoos  dorsal,  and  the  eroaa  streaks  on  dorsal  and  anal  change  but  little  trith  age.  la  flw  yoHBg 
the  first  two  dorsal  spines  are  much  elevated,  ag  in  yotttcuiiehthfu  AnltaMMMI,  whldh  dUhn  maiidj 
in  the  brighter  coloration,  with  white  markings  on  head  and  body. 

Very  common  in  tbe  creviitw  nf  the  reeb  alMMit  Samoa,  aa  also  abont  Hawaii.  We  have  one 
apecimen  Irum  Fsgo  Pligo  and  13  from  Apia. 

LifeeolAieof  an  Apia  apedanen,  olive-date,  with  yellow  oNve  ahadlngon  tfaeacalsB;  axil  Maek; 
a  goUlen  .■'[►fit  r,n  (irnt  jHTtoral  my  at  ilnrsul  |iaI)^  ulivf,  with  inky  blotch  on  f\r^t  rays,  the  fin 

obliquely  barre<l  with  grayish;  camlal  ilti.xky.  a  Krayinh  Iwr  across  li«u>e;  pectoral,  anal,  and  ventral 
olive  gray. 

Other  specimens  from  Apia,  male  and  female,  the  former  with  bandeil  head,  were  light  hnnvn: 
seven  cross  bands  of  dark  brown;  dorval  and  pectoral  shaded  with  dull  orange;  soft  dora&i,  anal,  and 
caodal  paler,  nhade*!  with  yellowish;  ventral  dusky,  dull  orange  washed,  with  while  tpota  towaid 

tip;  a  pure  white  sixtt  in  uxil;  hfa<l  |nile-oranni-  wjuihed  Ix-lnw. 

1017.  Novaculichthya  macrolepidotus  (  Blo«.-h  ! .    New  « iiiin>-ii;  Wuiuin;  hji^t  Indies. 

1018.  Hovaculiclithya  kaUoaomua  Bieeker.    Hawaii;  .Samoa;  La«t  In<Jiei<. 

We  have  one  ■nallapeeimeB  of  this  haadaooM  Eaat  Indfaui  fish,  taken  at  F^pPw*-  Twoothers, 

larpT  ill  fize,  were  obtain««d  by  Snyder  and  Bemdt  at  Ilonoldhi.    All  an'  brijiht  green  in  life. 

Life  color  of  a^i^ecimen  from  Pago  Pago,  brilliant  gr.v'>'-v:''*t-ii  w  ith  |ieiicil-liko  ntreaksof  black  and 
bands  of  dark  olive,  thew  t^uidN  Ijec-oming  broniEe  olive  on  the  tinx,  markings  on  Imiljr  i)f  tmamjf  willll, 
thoae  above  greenish  white;  fins  grvenieh  gray,  except  fur  ntarkings;  ventral  dark  green. 

A  oolorad  dimwhig  made  in  Fsgo  Pago  from  this  spedman  is  poibliiiud  in  Jordan  ft  Evennann'a 
report  en  the  FiahM  of  Hawaii. 

HSKIFTSBOHOTXIS  Lac<pMe. 

1019.  HemipteronotuB  pentadactylus  (  Linnieun).    New  Guinea  (Madeay);  East  Indies. 

1090.  Hemipteronotus  umbrilatua  Jenkinii.  Hawaii. 

1021.  Hemipteroaotua  copei  Fowler.  Hawaii. 

BtMtftermi)tiM«»pHTon\tT.  rtoe.  Ac.  Mat  Set.  PhUs.  taie. MB,  HawaU. 

1002.  Hemipteronotus  baldwini  .Tnnlan     KveiOMttia.  HnnJi. 

(UcmiiiUtanotiujaikiiui  Bnyder.  young  (emale.) 
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XTHmXRI  Csvltr. 
loss.  Zfrkhthjs  aivailataa  Jordan  A  Erannum.  HamtiL 

UlllUIII  0111. 

10S4.  bilrtiiw  p«voiiimM  (Carier  dt  V«lencf«iiiM*).  Hawaii. 

1006.  Iniiatiua  aneitenaia  (Gilnther).  Aneiteuin. 

1086.  Xniiativia  carneotta^xui  (Peten>).    Danii  Island. 
XtHdUhgB  eanm^bun  r«tcni,  I3«ri.  Mun.  m6,  843.  Daiui  I. 

We  have  not  wen  thb  speclM,  and  we  do  act  find  Dana  Mand  on  any  map.  There  is  a  Dtuia 
|M-»k  in  Fiji,  aiul  |>:irt  nf  tlu'  collection  deicribed  (H.  M.  8.  Gatelk)  bj  ttltm,  came  bom  Fiji.  Moit 

uf  it  H'u  from  the  Now  Hebrides. 

10S7.  biiallttB  niger  (Stoindadiner).  Hawaii. 

CTMOLUTEB  OUntiMr. 
1088.  Oymolutea  leduaei  (Quoy  A  (iaiiuard).  Hawaii. 

Family  SCAKICHTHYIDvE. 
SCABICHTHTa  ^iMkar. 

loss.  Saaviahthyaaaritaa  (Kohl  A  Van  Haaelt).   New  Guinea  (Madeay);  Anei tenon  (Oanther); 
Rarotonga  (Seale);  Buft  Indiei. 

lOSO,  Bearichthya  cwuleopnnetetaa  (BAppell).  New  Guinea  (Madeay);  Rarotonga  (Seale); 

East  Itxlit-i. 

D^th  S.60  iu  length;  eye  3.75  in  htaul,  1  in  preorbital  {jurtiuu  uf  liead,  and  1  in  interurbital  spew; 
donal  X,  10;  anal  iii,  9;  aeaica  of  iateml  line  24. 


Fie.  M.  awiftMltiw  titfnhymiMm  (Happen >. 


Body  oblong,  (Mmi  r.  ^mn);  lait  ral  liru'  interrupted,  the  tubuleo  tw<>-hran<!he<l;  teeth  and  noetrils 
generic;  prc^le  of  head  i»lighUy  difiervnt  from  other  apedea  of  HoariehUiyt,  being  aligbtly  concave 
above  (he  posterior  maiigin  of  the  eye,  and  tlie  anoatwith  a  alope  aligbtly  greater  than  46*;  caudal 

[M-duncle  '.'.ttii  in  \n-Ai\:  the  tuliult-H  on  orhitalH  and  pnx^rcle qolta  prominent;  iMueof  anailln  2l7S 

in  base  of  il<.r!<ttl;  length  uf  i>e<-t<iral  \.W  in  head;  ventral  2. 

Color  in  npirita,  dull  cop|iery  green  w  ilhout  w'hit«  <lMt>;  iiIhiuI  five  zont^M  of  darker gni-iij-h  on  tiie 
Ixidy,  tlie  fint  almve  baae  of  pectonU  and  over  aboulder,  the  second  below  the  seventh  and  eighth 
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doml  spinw,  the  third  below  the  Ant  to  third  doiaU  njr*,  the  fourth  below  the  fifth  to  aswitii  dor- 
ml  myn,  and  the  fifth  below  the  axil  of  the  donal;  ■  daA  blotch  on  bMe  of  pectoral,  and  another  in 
tin-  jwiMtiTiiir  axil  of  the  doraal,  thin  iliirk  spot  occupying  tin- 1>n,«i' of  tin- lii^l  four  dorsal  rays;  the 
dark  xooee  of  color  on  the  body,  with  the  exception  of  tiie  ant*»nor  uoe,  invade  tlio  b«aal  half  ol 
the  doraal  fin;  peetofal  white,  without  lawks;  ventnl  irflli  iadMinflfc  dwfear  markSaga;  anal  with 
fivt'itatxls  of  iluHkv;  rumlal  ^'n'oiii^h,  ,the  tip  white^  and  a  whita  cRMB-band  naartha  tip.  Belated 
to  S.  uurtluf,  but  tilt-  uiarkiugH  different. 

UABIDXA  Jonkina. 
1081.  8ottidMlNatoJ«Dkiaa.  HawaU. 
lOm.  SowrtdMMOKrelttJankiiia.  HawaiL 
lOM.  fle^ridak  aooaa  Jordan  A  Snyder.  HawalL 

ouomnnm  oiifa«t 

lOM.  OalotaiminixndlaawJenkina.  Hawaii. 

lOM.  CMotaoNU  muMAmuS»  (Cn^  A  Valendennaa).  HnralL 

lOOT.  Oalotomus  molnwwia  (Cavier  A  Valendenn«a).  New  Gidnen  (MaeMiy);  Aneiteom;  Eiut 

li)di«». 

1087.  Oalotoaana  walgi— aia  (Quoy  tt  Gaimaid).  New  Ovliiea;  Waigin;  Eaat  Indiei. 

AmnMrai'.'/"""'.  U»<>y  &  (i«linar<),  Vo>'.  I'rnnie.  'JKH.  l!fH.  WuikI  .i 

Heanu  tjiiautiHi.  <^uoy      liaimanl.  Voy.  L'rnnii.'.  2)<U,  UUt.  Waifiu.  mme  t>'|«.   tileekfr.  Altuii,  .St'nr.,  IS,  tialt.  II, 

AK-  '.i.  AinUiinn. 
VtllifKinn        II (iOnllHT.  ("ill..  IV.  "215.  Wsiflu. 

CnUgixlim  tfii'ti'-iitit,  Ciivivr  A  Viilcnrlcnn<«,        Nat.  Pata,.KIT,  8W,  lOTv  Walfta. 

ntllyDtun  hiiitfrti>nimti,  Hlt-clKT,  AmbolnA,  VI.  42^,  AmkolM. 

1038.  Calotomua  anyderi  Jenkiii«.  Hawaii. 

1088.  OalotOBMia  eTtdnraa  Jenkina.  HawaiL 

1040.  Oatotanua  earoUmaa  (Cavier  A  Valendennea).  Caroline  b.  . 

1041.  OalotoBiia  bndiyMBniB  (Bleeker).  Mew  Golnea  (Madeay);  Etot  Indlea. 

CAIXTOBOH  Onamr  (ITtS). 

{Sednu  ForritAl,  1775;  not  of  Oronow.  1763.) 

\Vv.  rvftrvt  itiat  the  oxijjencies  of  the  law  of  priority  n<<|uire  the  ■uppteneion  of  the  time-lioaoppd 
name  of  Hcanu;  it  was  first  used  in  ITtKt,  for  a  specien  of  hifinm. 

ANALVaiB  OF  rOLYXEBIA.V  HrBCIEB  or  CALLYOOOX. 
*  A.  CAI.I.yotMi.v.   Jans  MbllUti  (>r  rmjr. 

6ii  flpeciOT  wUh  tlM  eOkmilfcia  In  Ufa  ehtoSjr  dark  lad  or  tomrn,  aaaiettaBei  soldan  or  rhMided.  never  laigrly  dcqi  Uim 


or  (vaett. 

e.  Upnanow.  ihx  .  ..v.  run.-  nmr.  DiaBliaModip^Jav. 

4,  flcalooii  t'lio'k  III  niWK. 

e  Color  iiinrkiHh  nxi;  caudal  On larpely  Maitet  I.....ji^*Knw 

ee.  Color  ii'>i  ««  iiIkivc. 

/.  .sidt-n  will)  Jink' Mx>>»'  inori'or      rt'Kui»ti  «  irmagiid:  yoong  wllh  lengUiwIir  pale aticak.  JbamtUt 

J/,  olln-:  w  ill.  ,  uitli  ilnrk.  r  <-iiiifi>;  lintlilmk  .fMadun 

///.  l>ull  ri-.l  I  t        r  t..  Ii>«  .  nIin<Mt  unmarkiKl  miniatHi.  pitlitiri 

f(JJ    l-t-mli-M  t-r.iv ,  iiiiiniirkiHl  Unh'tntt 

(/,(((  i'«\nt  hrii'\UX-\i  \'  \Ui<A     lattiotH* 

dil.  Srnlvsoii  rlio  k  iii  tlirt  i-  nm.,  <lurk  ri-.l-liniwrii,  carh  M-jiU-fiii  altlc  with  llirfv  ilark  xtrrak*  nibcrHmut 

W.  Lip  bfoad,  oovoriiiK  m»re  than  liHit  of  upper  Jaw. 
jr.  Scale* on  rlK-vk  in  tun  ri>».. 
A,  CMorilnrk  ml-lirowri.  iifurly  iiiiirnrm. 
I.  aide  o(  tall  wllh  a  dunkr  alMdc    purpHtfy* 

ii.8.r.i«is-^ 
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n.  Back  KrivrUnh .    .   •••«»>■••••••...•••>••••••.. .•..«!«. 

iii.  iNirkiil  [.'.Ml>li  \,u:hu.  v'\k<  <\  "1th  Itll^pWlll M|MI>   

I'jM.  iKirwil  ri»y,  <'<l|[i'i|  Hiili  Mjirk  moenM 

iiiii  <'iitiiliil  liiiiale,  not  (?<1t(<-l  Ix'lihi'l  t>i'l>  k-r  .\  brunnen* 

una.  <'AU(tal  liiiiiiti-.  i1ii»k>  xU-i'il  Ik  hiiiil  ullh  rniy  .........................................   rrj/tSneu* 

iiitiii.  CaUilHl  roiiucltO.        :  nt  Uii-    l~.1v  deep....,.,...,,.,...,.,,,.,..,..,,......,,.,.....  itAwM 

M.  Color  greeiiUli.  wiili  nyv  i  •(,-.  i.ur.   mtUabUu 

fg.  Srak-aun  cheek  in  Ihrco  ri>»  - 

/  <i*Ti<Tnl  ('n!i>r  <1nrk  rol  i  r  <1iirii  l.rou  i:.  »  iihniit  t  ruai eliailei of  blackish  or  guklen  (caudal  tipped  with 

t^-ni;.      ^'ir'  >''i  <l'<'.l>  iv.li   pnli- .trtiiL^     If  j>t<ttif,  pfllMV  ^pefcHllV.. ■.■.*■.■>«■..•,.....•  dtAiH4 

Xi  lii  ii.Twl  I  nlor  UmI,  I ,  ).. -IrTii.rh  ■•lili-!!>  >.'l:i.«  ...RMirrorAnViM 

lii.  ' it'114-rnl  ■'■  »;i ►r  ■  nn  11.  *  ■  II 1  -  1 1 1 1  ' -  irtlrr  i'(  t-ti-' li  whW'  i In  r k i  r  ..■...■..■•..■.fraiinf'it^M 

Xii).  (x'lirrul  nt'.iir  iiUviii  iiHii.,  u  golden  wauli  or  oblique  <:r<M-tj«nd  iiehiad  pectoni ........... ,...(n-Hrr)i« 

jiiij.  (M'licnU  color  Kolden  broWB;  Hill  iMllt  Willi        Jilt  iWlwiMlt   MUHlvil 

etc  Uiaand  Kalpnon  rheek  uniK'«  Tibe<1. 

k.  Color  nii>vtly  r<"l  roticep*,  eruentatus 

kt.  Color  Inrk-i'it  viirii  il  octHaiva 

K>.  spo'ii-ii  larK<'ly  l.liH- <ir  i'..-.  |i  ^-rrvii.  Ihi- < olor  «.'itr<'«-ly  (■dlB(taa|Mll:  hMd  HKHllr  BON  Of  !«■  VUtagStaA : 

lh«fllMo(l«n  Willi  nil.  iiii'l  <i<»,'i'<l  with  liliie. 

/.  Up  nnrrxiw,  nut  iiivi  iIiik  iiiorf  than  halfof  Opper  JftW. 
IK.  Chi-t'k  with  two  rows  i>(  uruie*. 

n.  Fk)rehei»<I  with  Tarieicatwl  nuirkln^   itrrniiirillnlun.  Irii/haml 

nn.  Fort-himl  |<laiD  or  with  n  narrow  ('r«j)»<tn-<tk  iifffi,  luitut,  juntti 

ami.  Cho  k  with  thn-c  rownof  <m-uI<k  f^pMMf>.MeniliytMii 

U.  Up  hniail.  ciivcrliiK  mt>r<-  lluui  halt  of  up(i«r)aw. 

o.  Sink-s  on  rhcrk  In  two  niwa  .....fAffM^MwtaMiik  ahMINiMi/NINMM 

a».  i<Liit]t-»  on  rhivk  In  thrve  ntwii. 

ji.  Color  green  anteriorly,  oollce-brown  poatetlarly  dtmidialat 

ftp.  Color  green  with  darker  crow-tihailei  tonn/tu 

pftp.  Color  nearly  uniform  anterior  y  luid  poatcriorly. 

</.  Back  Kotden,  much  nputled  anirriorly  with  clear  bitte  tftaonolH4. 

yalrhtilu*,  hUirhi,  /rmnlu$ 

79.  Back  wllbout  »poU  a*  above  ,,..glob(eep»,  titinut.  ymnui, 

JaUttntt,/ttmifmt*,  Mtttfl,  trfcihr,  in—fcfff,  pgnHoikUUM.  ftetm.fiuekUm 

IB.  Upa  attd  Mklea  on  rheekawMtaetUied  .fiaUimA,  /rontaUM,  fanttrt 

M.  nwiMNUBm.  JawegroaiqrM— , 

r.  MaiMIOii  lUR^  daik  ted.  IIm  Jstee  deep  blae:  Up  lamely  coverfnv  upper  Jaw:  aoitai 

<k  Bwd  wttlmitcfMa  aHiMiiii  pntttogmauuu 

m.  BMdwHbdafkfiiwiiatfnlnawlBHuUnsi  ,  ma$rku» 

rr.  Ooior»tkll  brotra,  the  flna  black-edged  .McftfrMMMM 

rrr.  Coioimtian  largwly  deep  gree*  or  blue, 
t  Upcavariag  ■<■(■•■>  iMlf  or  upper  Jaiv. 

a.  geatea  on  cheek  In  twoeertee  Mai.  erUbiait, 

tfipkt,  fratcMt  matltapi,  yyanupiKrfikof 

m.  iMleiMietMtkiBtiuwnnn  .jlwJnirf,  <mnHihwy>nhi»  wfrrertti'nei 

K  Up  eowrtac  Bora  Ihm  hftU  of  uppar  Jntr. 

r.  SMtaoBckeoketotminnn:  taalljrvllbbliMitraikn.. 
«*.  Scalaionelieciniln  tbnetowa. 
At  Llpe  and  acalea  undcacrlbed   WWftlHt.  yflkr— .  1 

1049.  Cftllyodon  pyrrburti*  Jordan  <Sc  Scale,  new  cpecif!',    Fn'in  mumu.  SHniua. 

Head  2.75  in  Icntrth;  depth  3.76;  eye  7.-tO  in  hea<l;  <liirml  ix,  10;  anal  iii.S;  K»le«  2-24-6;  two 
rows  of  iH-aleH  iin  cbedi;  lower  limb  of  preopercle  Imn';  huoui  2.13  in  licad;  intomrbital  3.10. 

fiody  oblong,  oompreawd;  anterior  part  of  litwii  bluntly  nmndetl,  the  snout  aligfatly  gibboiw; 
depth  of  cuodal  peduncle  2.70  in  head;  a  pair  of  etronK  |>oftterior  caninea  on  upper  jaw,  none  on  lower; 
lipH  rutlier  narrow,  tin-  ii|i|K-r  M  an  i  ly  c.iv.  riiii:  onf-lialf  itnd  tin-  lower  aliont  oiie-tliinl  of  teeth:  1)«-m' 
u(  donal  tin  1.78  in  kDg:th  without  ruuilal,  iti<  lonijvst  ray  3  in  head;  Iuim*  of  anal  1.4r>  in  lieati,  2.16  in 
baae  of  donal;  peetoml  1.45  in  head;  ventral  1.98;  caudal  2,  truncate  or  aliKhtly  lunate. 

Color  in  Kpirita  olive-brown,  the  liaae  of  aralee  alightly  darker;  chin  and  thorax  with  slight  waah 
of  yellowifh;  tip  of  lijw  yellowi.Mh;  indifitinotly  yellowish  fmm  eye  to  an^le  of  mouth;  dorsal  fin  black- 
ii)h,  with  Biiiiie  yellowish  inottiinpf  on  ixisiterior  ttiinl  cf  -oft  ilormal;  anal  fin  dnnky.  unniarknl;  j>ec- 
tornlduaky,  more  or  leaa  blotched  with  blui!«h  wa.«>li;  ventral  similar  to  pectoral;  caudal  bright  yellow, 
itf  S  maigina  with  a  narrow  ttne  <rf  btaek;  iria  yellow;  teeth  greenish. 
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Color  in  life  of  a  Sfieciinen  from  Apia,  clear  olivaeeoiiB  sooty,  a  little  paler  on  tail;  axil  olive-black; 
dontal,  anal,  i>eetoral  and  ventral  like  bo«Iy,  dorml  and  pectoral  with  black  edfcv;  caudal  deep  brown- 
ixli  rt-d,  with  a  blackish  ed(^. 

Another  specimen  from  Apia  wat)  dark  purplish  gray,  almoHt  black;  throat  and  Iwlly  alx>ut  the 
same;  a  little  olive  on  throat;  finut  durmal,  i»ect<iral  aiul  ventral  like  ImkIv;  axil  blackish;  Hoft  donwl 
washed  with  red;  caudal  cli>«r  dark  ml,  «>dgt<<{  with  black,  the  upiH^r  and  lower  rayt<  diLxky. 

Life  colorH  of  a  ><|M-cinien  from  I'u^o  Fa^*,  dark  |)urpliMh  (fray,  ivntcra  of  scaleH  blackixh;  axil  <iark; 
dorxal,  anal,  ventral  and  {Mfctoral  bla<^k;  mift  dorsal  dull  orange  with  a  black  edg«  (some  velvety 
green-black  ) ;  caudal  brilliant  scarlet,  its  ed)<e  dark. 

Ki^ht  Hpecimens  from  Apia  and  Pago  Pago.  The  type  is  no.  51748,  U.  S.  National  Museum,  from 
Pago  I'ago,  length  9.75  inchea. 


Flo.  ib.—f\tUifixl'>»  I'yi  rlturw  .I»rilnn  &  fk-mlr,  nrw  Type. 


1043.  Callyodon  bennetti  (C'uvier  A  Valencienneci).    Amiifipnpfma.    Hawaii;  Samoa. 

Srarif  tiTHHtllU  OutUt  A  Valenciennes,  Hint.  Nut.  Polaa.,  xiv,  '/TO.  Sandwich  Ii.   Jenklni.  Bull.  V.  S.  Fluh  ComiD., 
zxni.  IWQ.  471).  Honolulu. 

We  have  (t  examples  of  this  lis!.,  from  .\pia.  Teeth  roay,  dusky  at  base,  uncovered;  no  canines; 
two  rows  of  scaltsi  on  cheek;  caudal  tnincate. 

life  colors  of  a  specimen  fn>ni  Apia,  blackish  brown,  a  bronze-black  area  on  each  scale;  snout, 
Ii|is,  and  below  bright  dark  cinnamon;  lielly  dark  n<<l-bn)wn;  dorsal  cinnamon.  mottle<l  and  dark 
etigisl;  caudal  trun<-atc,  soiled  rtnl-brown;  anal  similar,  alm<N^  black;  ventral  similar  to  anal;  itectoml 
dark  bn>wi),  fading  below  ;  axil  dark. 

.Another  specimen  from  .\pia  was  violet  brown,  clear  on  belly,  darker  on  liack;  sides  olive  shaile<l, 
the  scales  nioitle<l;  forehead,  chin  and  throat  vinous  red  bniwn;  dor>i8l  deep  vinous  brown,  blackish 
:in  edge;  <-aitdal  similar,  (mler,  a  bniod  dusky  shaile  at  tip;  axil  with  a  dark  cmss-shade;  anal  and 
vt-ntral  like  dorxal;  |H-<'toral  a  little  jmler. 

1044.  Callyodon  platodon  (.S-alei.  (iiiam. 

PtniiUttrnriu  lUabidoni  (nil«|trint)  Semlr.  RUhop  MiiMMim  ItOI.  Wi,  Ouam. 

1045.  Callyodon  miniatua  (.lenkiuH).  Hawaii. 

Snirn'  naiNiii/ru  JpnkhiK.  Bull.  V.  S.  Fiiih  ('tunm..  XIX.  im  (AikR.  90,  1900).  62.  flir.  K,  Honolulu. 

1046.  Callyodon  groldiei  (Macleay).  New<iuinea. 

I'trnttotrttrnt  ijoliiiri  Marlvar,  Pnio.  Linn.  .'hic.  N.  S.  W.  .'iBO. 

1047.  Callyodon  borborus  (Jonlaii  ft  Kvermann).  Hawaii. 

Sti^nubat^Jont*  i  mlitprlnl  fur  A<>ttur«a  >  Jorilan  it  Kv«>rmann.  Bull.  C.S.  Fbihn>inin.,  xxil.  IW2  (tWBl,  197,  Honolulu. 
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1048.  OrilyodOBliAtonw  (MMtaqr).  NewOniiiMk 

1040.  OallyedAB  mberrimuB  Junlan  A  Seale,  new  Hporiee.    Fuga  vlapo.    Smm^ - 

Head  2.76  in  length;  depth  3.20;  eye  8.26  in  head;  domd  ix,  10;  anal  iii,  9;  Msalas  S-M-4;  three 
town  of  acalea  on  cheek,  the  lower  row  of  only  2  ecalea,  almoet  rOTerintr  lowfr  limb  of  ftivopercle. 

Bfxly  elnnjrate,  comprt^il,  tin-  !iiit<'rior  nf  lieaM  Miintl\  rnnii<!i'i!.  thi-  hik  iit  •ni.  w !i;>t  piblKiun; 
depth  of  caudal  peduncle  2. h5  in  heaul;  f^ix  mwh  uf  fiiulf^  u\  trout  u(  Uureal;  a  ("inglf  iiDntfrior  i-anine 
of  am  all  aiae  in  upper  jaw;  Up(<  narrow,  luverin^'  only  oii>-)uilf,  or  leM  than  one-half,  of  t^t-lh,  the 
upper  lip  narrower  than  lower;  bane  of  doreal  1.85  in  lieatl,  it«  longest  ray  3  in  heaul;  Iwae  u(  anal  1 .85, 
2.75  in  bam>  <>f  Mpinouii  dnmal,  itfl  ll>n|^•?•t  ray  3.10  in  hea<l;  ptN-toral  1.50;  vt«ntralM  2;  caudal  deeply 
lunate,  exjoiwil  outt-r  my  I.S();  fx[><i8(«l  niidray  4. 

Color  in  life  of  a  specimen  from  Apia,  clear  reddish  brown;  wppery  red  on  throat,  breast  and 
belly;  each  scale  with  three  radiating  marks  of  dark  lirown;  lips  red.  Donal  reddish  brown,  dnaky 
•diced;  camlal 'lurk  hrowni^'ti  n'll:  other  tin;' brownish  ri'<l,  a  littli- i>al>T;  ventranirijfht  re«l;  teeth  |»ale. 

Color  in  HpiriUifdull  olive-brown,  lighter  ))clow,  being  yellowish  white  on  un<ler  p«rt  uf  liead  and 
body;  lipa  without  color  budt^  the  tips  being  ydlowiah;  then  is  «  wide  dark  bar  of  color  deaoending 


Fn.  G«.— UiflvwfoN  rmberrimtu  Jordu  4c  SmI*.  new  ip««l«.  Type. 


vertically  from  fourth  to  seventh  domal  sptnee  to  belly;  in  mowt  of  its  length  the  bar  is  indistinct  and 

ui:i>lr  ii]>  of  liIiK-k  '["■tf,  liiit  bi  tii-atti  the  ["(sterior  jwrt  of  |«ei  toral-^  it  is  \ cry  >tii^t im  t ;  a  blrti-ki>-b 
c|K»t  at  aiiK'le  <tf  mouth;  a  wlighl  tnix-of  a  dur'ky  line  frttiii  lowi-r  jart  of  opliil  to  axi.-  of  iiidulb;  a 
whiIi^h  bloteh  on  gill-mcmbranoi'  at  i)<thiiiux;  three  dark  olive  railiatiiit;  marks  on  eaeh  M-ale;  donal 
fin  •lull  pale  >;rei>n,  darker  posteriorly,  the  margin  dusky;  anal  dull  gnyiah  green;  pectoral  brownish, 
the  |>o~terior  r>ortiun  berominx  yellowish;  ventral  dull  yellowish;  caudal  oHve-hrown;  irin  golden; 

<      -j(   ini-  li  fr otii  l':i;:ol'.i^-. ,.  s.iiii  .  i    Ty|>e,  no.  51749,  U.  S.  National  Museum,  length 20.125  inches. 

1060.  Callyodon  purpureus  (L'nvier  ^.V  Valenciennm).    Kamnn;  UUti. 
Aenriu  purpitTtut  ravlrr  A  Valenrlennea,  BbL  Nat.  Ma.,  xnr,  197.  IW,  (11m. 

Head  2. 75  in  lenj;lh;  depth  2.7.'»;  eye  7.25  in  head;  donal  ix,  !<>:  anal  iii,  9;  seal  ex  3-24-6;  two 
rows  of  scales  on  clux*k,  the  lower  limb  of  preopercle  bare;  snout  2.'£b;  iuterorlHtal  3^10. 

Body  oblong,  compmsed;  anterior  profile  bluntly  rounded,  upper  Jaw  prominent;  depth  of  caudal 
peiiiiiii  Ic  J  :'">  HI  IjciI'!;  :i  MTV  small  pmiterior  caiiiiii'  in  iiiiptr  juw;  \\\<f  narrow,  wamly  i<>\tTiiiir  one- 
half  of  \i|.|.er  jaw  and  le!«  than  one-half  of  lower;  live  rown  4)f  waUw  in  (rtml  of  don*al;  Ijane  of  don«al 
1.75  in  length  without  caudal,  its  longest  ray  2.95  in  head;  base  of  anal  LlSOIn  bead,  2:30  in  base  of 
dorsal;  |i«ctoml  1.40;  ventral  2.10;  caudal  tulightly  rounded. 

Color  in  ><pirit«,  dull  olive  brown;  a  purpliah  waah  on  top  of  bead  and  nout,  lighter  on  under  part 
of  head,  thorax  and  beHy;  S  or  4  indistinct  darker  lines  on  side  of  belly;  caudal  peduDcle  with  a 
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large  mundish  lila«-k  blotch  at  lia-oenf  iwKlal;  tip  of  lips  yellowiHli;  taudalan.l  anal  dark  brown,  with- 
out marking's;  jK-itoral  ydlowish;  vuntral  yi-Ilowii'h,  Hpl4u<h«'«l  with  l.njwn:  twKlal  yellowish,  t(hade«I 
with  irregular  blotches  <>(  brown;  a  (ine  line  of  gruy  at  the  ti|»  with  darker  iiilt-nnarvin;  iris  Roldi-Ti; 
teeth  white. 

In  life  dark  imrplif'b  brt>wn,  alin<mt  uninHrki-*!,  but  witli  a  Ian?!-  muiidiM  blackii«h  blotch  at  baxu 
of  caudal. 

Three  x|ie«:iinetL«  from  Apia.    The  Hpecimen  de8ml)ed  is  it.:V)  inches  Ion)?. 


FlO.  67.— UiUvodvn  imriiuttv*  (C'livicr  ii  Valvaciennea). 


1001.  Oallyodon  fllholi  (Saiivagc).  Fiji. 

I'twiotranufitMi^uvtiKv.  Bull.  i<ol.  i'hilom,  IIMO.  !■■>  ireprlnl).  Pljl. 

1068.  Oallyodon  eiythrodon  (Cuvier  &  Valenciennua).    Ftujn\tnuia\,    l^iDoai  Laysan;  Taliitiand 
FaU'  (Scale). 

Srarun  rrj/thmdrm  Cuvter  &  Valenclennen,  Hlat.  Nat.  Voim.,  Xir,  ZVi,  18S9,  He  de  Fnncc. 

Sranu  tumlMitrrnriM  Blwker.  B«nda.  v.  lOt.  Sumtrnwa.   Hemic.  Btiiho[>  MuM-um  IIWI.  VT,  Uiuun.  StelDdkchner, 
Uenk.  Ak.  W\m.  Vfien  1900.  Ui}'mn. 

Hea«l  2.75  in  length;  depth  3;  eye  7  in  head;  anout  2.'.in;  inlerorbital  .1;  dorsal  ix,  10;  anal  iii,  9; 
xcalee  2-24-6;  two  rowa  of  ecalea  on  the  rlieek,  the  lower  o{iercular  limb  naked. 

Body  obloiii;,  ooiiipres*ed,  the  aiiteriiir  jtrotilc  of  head  bluntly  rounde<l;  depth  of  caudal  peduncle 
2.7.')  in  head;  no  poffterior  i^anine^;  up|ier  lip  broad,  covering  more  than  twi>-thinl.«i  of  teeth,  lower  lip 
covering  one  half  of  teeth,  in  the  young  the  teeth  are  fully  eoven;<l;  four  rows  of  HcaleH  in  front  of 
dornal;  Ihu*  of  ilorTwl  1.7.'>  in  length  without  caudal,  it«  longewl  ray  in  head;  bajH»  of  anal  l.JMt, 
2.25  in  lta.se  of  dorwil;  ])ectoral  1.50;  ventral  2.10;  caudal  wlighlly  rounded. 

Life  colors  of  a  Hpecimen  from  Pago  Tajto,  ilark  purplish  brown,  the  fcalc*  lighter  eilged,  the  belly 
liiige<l  with  bright  re<l;  dorxal  re<ldi.»li  brown,  clear  behind,  tinely  mottled  with  dark  olive,  edged 
with  blackish;  caudal  ilull  violet  brown,  with  oomo  darker  mottlings  and  a  [tale  e^lge;  anal  dusky 
wine  color,  with  a  dark  and  a  pale  edge;  ventral  vermilion,  rather  bright;  |iect«iral  dull  ImiwuiHli, 
translucent  Iteliinil. 

Color  in  Hpirits,  violot-olive,  donsal  and  anal  lin.s  darker,  without  distinctive  markings;  pectoral 
yellowish  gray;  vcntrala  grayish,  darker  at  tips,  cauiial  grayish  with  du«ky  blotches  more  or  lesw  in 
form  of  Itands,  a  very  narrow  line  of  gray  at  margin  with  submarginal  daaky  area;  usually  a  dusky 
blot»'h  posterior  to  eye;  iris  gulden;  lips  yell(iwij«h;  teeth  white. 

.N'umerous  MjHH  imeim  from  Pago  I'ago.    The  s|)ecimen  deHcrilxHl  is  8.:{0  incbet)  long. 

1008.  Oallyodon  moensi  (Bleeker).    Tahiti  and  Fate  (iieale);  Celebes. 
Seanu  monui  BKfkrr,  Crk-lM!*.  xiii,  M. 
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1054.  Oiaijadaiite«Bamw(Jeiifcta»).  Hawan;  Buum. 

.s,-fir.i»/ir«niwt«i,I.'fikln».  Bull  V.  s  Floh  Ctntii..  XIX.  \<m  ilWXli,  .V».  flg  1«.  Honolulu. 

Wi'  liMM-  •_'  s|HTiiiifiis  fnmi  A|«iH  wliirli  H>.'r«t*  with  rotyjica  of  tliii)  spocies  f rum  Honolula. 

1066.  Callyodon  erythocus  Juniiui  iV  >Sciile,  new  8i>e(-it>K. 

Head  S  in  leoirth;  depth  8.10;  eye  7  In  h«ad;  moat  S.65;  inteiwbital  8Mi  domi  ix,  10;  anal  in, 

9;  »caU*!<  2-24-H,  two  novx  on  ch«>ek;  lowor  limb  of  |tiv<»|HTclc  \mn>. 

Hi»\y  oltliiiit;,  foiii|>rwfMnl:  antiTinrof  hi-mlevi-nly  r>mniltil:in<l  nitliiT  blunt;  ilupthuf  «'aiu<lal  jHsiun- 
v\v  ~.*H  ill  hi'iid;  A|>airi>f  larv  iHiHti-rior  canines  in  upp«'r  jaw,  none  on  lower  jaw;  lip*  wide,  almost  cover- 
iag  teeth;  thrw  scalea  in  front  of  donal;  baae  of  donal  1.25  in  bead,  ita  longert  lay  2.35;  base  of  anal 
120,  2.14  In  bane  of  dorml;  peetoral  1.90  tn  h«ad:  ventral  1.7B;  eandal  lunate,  ooter  catpotcd  ray  1.(15, 
exiio!*<iI  iiiiiMI)'  my  :t.i».'. 

Color  in  life,  ilirty  ]iiir]>li>ili  brown;  In-IIv  copiK-ry  nil;  liAad  plain;  dorxal  bn»wn,  bUcki.-ih  at 
maiicin  antmorly,  imle  (Hixteriorty;  a  whit«  ntreak  aloii);  l>iu>eof  doml  i^pincft;  caudal  porplisl)  hmwn, 
with  |ialf  eilK*-.  anal  mottled  brown  with  dark  and  pale  edge;  ventral  mottled  ooppety  brown-red; 
inftoral  pale;  dark  in  axil;  caudal  Innsitf. 


Flo.  M.— OiA^i««  rrglkaeti*  Jordan  &  Scale,  new  ipeciei.  Trpe. 


Color  in  ciiiril.".  dull  olive-brown,  the  ba.-*  of  i«cal(K  darker,  under  i>art  of  l»ea«l  and  belly  lighter; 
three  more  or  U-hh  ili;<tiii<  t  w  bititih  lines  alonir  nide  of  belly;  a  dusky  blotch  on  axil  and  on  posterior 
part  of  operele;  adu-ky  blot<  h  on  upinT  iwrt  of  eye;  top  of  head  duil  «reeni.>ii;  lipH  w  ithout  tliMtinct 
himla  ex(-<-pt  t  wo  nlijiht  tmcea  of  greeniah  around  lower  lip;  doreala  duaky,  the  utenibranea  around  the 
in>ine8  gray ;  ^  •me  Kray  blotehea  Uitwaoi  tha  beaea  of  the  ny,  a  ali^t  waah  of  gray  on  poatarior  Hp 
of  tin:  anal  <lii-ky.  H>ine  u'ruyi^h  blolehcaat  ban;  pectoral  grsybh;  ventral  grayiah;  eaodal  mottled 
dusky  with  (trayinh  iMiHteriur  tip. 

Thia  epecif9<  i-l<  f*e  to  Odlimdom  laurln,  <liffering  in  the  {uile  or  re<l  breaxt,  in  purpliNh,  not  orange, 
edge  to  Am,  and  in  havii^  bat  two  mwp  of  acalee  on  cheek.  The  Java  are  well  covered,  and  poatarior 
caninea  pfewnt 

One  apeeinran,  tlie  type  m.  51780,  U.  8.  Natkmal  Maaamn,  from  Apia,  langth  laiiO  indiea. 

lOM.  Oallyodon  dralft  (JanUna).  HawaU. 

ftofMoAMto  Jenkbw.  BnIL  C.  &  Ptih  Oombi..  UM  (UN).  <1.  !«.  11.  Wwiilola.  Sayder.  Boll.  U.  8.  FUh  Unaia.. 

imttwD.an.  Baaahiiv. 

10B7.  CattyodoB  amtaUlia  Oronow.  Mew  Guinea  (Madeay);  l^Mrtland  I.  (Seala);  Oalabai; 
Amboina. 

CaiUMfiMi  aialtMH*  Ofomtw.  Cat.  Wtt^  cd.  Unty.  ixht,  Ambotaa. 
fnudamvrmfeitkmma  Blceliw.  Atlaa.  I.  Bear..  4Mab.  at,  fly.  1,  OMaa. 
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1068.  Callyodon  dubiua  (Bcunett).    Miiwaii;  Suinoa;  TiOuti;  TuImmi  Mxl  Baiatea  (Seale). 

s^'firiiii  liuliiu*  Ueiiticll,  Z'Mil.  Jour.,  iv,  37.  Sandwich  la. 
I'tewtomrut  iMmt  Ottnttwr.  Oat.,  iv.  -tJSi.  suti'hi  ichliL,  FIJI  la. 

Wi'  tmvt'  3  gpccimens  of  this  species  from  Apia. 

1000.  OaUyodon  Uc«rta  (Cuvier  dc  VaJencteoaet).  awno*;  Eaat  Indiea. 

anmuliiMTla  Oiivlar  It  TalraelciMica.  Hilt  Nat.  ftta.,  xrt,  117,  int.  Pmdieliarry. 

PtrMilnnrarim  aruiz/nncM*  (ICftither,  Cat  .  IV.  YJS;  nnt  .Vnirm  .r,'i(;7rH><*iM  Cuvier  A  Viili  in  i.  iun h 

This  i«  Ihe  <-ominc)ne»'t/«»jr'i,  or  parrot-ti*h.  at  tlie  Sanioaii  IclandM.  We  hiiv*-  iilxmt  irf)  Kin'cimenn 
from  Apia  and  16  from  Va^o  Pa^o. 

Head  3.10  in  lenjitli;  depth  2.75;  eye  6.50  in  head;don«»l  ix,  10; anal lu,  10; acalea  2-24-6,  three 
rowH  nn  <"hepk,  the  lower  row  of  4  aral^ti  on  lower  limb  of  pn'oiM.Tcle. 

Bi.dy  dliloiit',  <niti]iri-s--fl,  th(>  aillt-riiir  protili-  hluutly  ri)iitiili'<i;  dfjitJi  nf  caiuiHl  i*^^!!!!!!]!'  -'Id;  a 
pcwterior  cauiue  iji  upper  jaw;  lipa  wide,  fully  coyering  all  but  tip  of  teeth;  five  acalea  in  front  of  dor- 
aal  fln;  baas  el  donal  1.75  in  lentcth  of  Aih  ^Hhoat  eaodal,  ita  lower  ray  3.14  in  head;  baae  of  anal 
1.?')  ill  lieu'l,  2.">0  ill  \n\.*v  of  dorfial,  its  Inni:<'ft  ray  ;<.75  in  head;  i>e<'toral  l.H;  ventral  2;  caudal 
rather  ilccpl y  lunate  1. 14.    Thi'  H|>ec'inu'ii  <le»4.TilHHl  is  !'.•')■')  iriclien  long,  from  1'b(j<>  I'ago. 

Lift-  rolorfl  of  various  t<{Kx;tuc*iu  were  w»  foUowa: 

(1)  Dark  dull  purplish  olive;  chin  and  apace  below  eye  paler;  ^'ertical  fins  marbled  with  dull 
reddish  purple,  no  clear  markinna;  a  daric  bar  acraaa  thniaL  Specimen  fram  Api^ 

(2)  Al^iafroni  Apia.  Dull  niivr>,  shaded  with  Hlae-bRnm;  «  Uacklah  Uoleh  above  pectonl;  haee 
of  pectorul  dimky;  fins  all  dull  lilac-hmwn. 

(3)  Fn>in  I'ago  P««(>.  Dirty  mottled  hlackiab  olive;  iria  dusky;  three  sih-er  streaks  along  aide  of 
belly;  axil  black;  dorsal  mottled  with  mlmon  colored  patch  at  tipa  of  third  and  footth  apinea;  caudal 
brown  mottled,  ti|i8  |>aler;  anal  dusky;  pectoral  and  ventral  mottled  olive. 

(4)  From  Pago  I'ajio.  Body  niottle<|  olive-brown;  irifRolden;  three  dull  silvery  streaku  hIoiix  side 
of  belly;  axil  black;  dorsal  olive  with  salmoa  tinge,  edge  black;  caudal  dull  olive,  medially  salmon; 
anal  Uaektoh;  peetmal  bfowalih,  tinged  with  aalmon;  ventral  dilrty  frray. 

I.tI  From  V.i^n  l'a<j(».  Dark  olive-brown,  more  olive  on  chc<>k;  three  well  ilefimxl  wliitlHh  ."treaks 
aloiiK  Hide  uf  U-lly ;  Im-IIv  dark,  like  ^idef,  or  a  little  i>aler;  dorsal  dark  re<ldit*h  brown,  with  an  oraiitre 
edge;  caudal  ]>ale  ami  reilder,  botatill  plain  reddish  brown;  anal  a  Utile  darker;  peetomi  and  ventral 
aimilar;  forehead  darker  brown;  a  dark  axillary  apot. 

(6)  From  Fsiio  Pago.  Purplish  brown,  with  olive  ahadea  akHig  sides;  reddish  on  bresat;  dorsal 
re<lili.«h.  eilt'eil  witli  imrjili-jli;  euudal  plain  reddinh  liniwn,  lODate;  )>«rtoral  dull  nrun^-e,  the  lower 
rays  purplish;  venlnil  n>ddur;  anal  olive  and  purplish;  a  dark  shade  across  branchi(«t«gal  region. 

Color  in  apirila,  a  dnil  oH've-brown,  li^tar  beknr,  S  distinct  white  Hneaon  each,  side  of  "belly  and 
a  wide  indistinct  Mai-kixh  band-like  area  on  side  bdowpott^rinr  two-thirdn  of  !>pinona  dormi,  invitiliii;r 
the  lighter  coloring  of  the  lielly;  topofanout  withlHl^twasli  of  puri>lish;  durml  brownish,  unmarke<l; 
anal  brownish,  li^^hter  at  Ijose;  i>ectoi«l  graykh;  ventral  jellowiih,  gray  at  tip;  eaodal  brownleh, 
unmarketl;  irisj^olden;  teeth  white. 

1060.  Oallyodon  lepidoa  (Jenyna).   Tahiti;  Rarotonga  (Seale). 

1061.  flallyadOBpnlwia(J«nUna).  Hawaii. 

&nni«  paiufa  Jenklna,  Bull.  17. 8.  Fbb  Ooma..  IW  <U«0),  «>»•«.  1%  N«ael«lu.  8B|«er,  Ball.  U.  &  Fish  Oimm^ 
im  ( I9M).  Wl.  HonolDlii. 

1O0S.  OaUyodom^polaBaia  Jordan  A  Seale,  new  spedei.  Samoa* 

Head  3  in  length;  depth  S;  eye  4.95  in  head;  dorsal  ix,  10;  anal  iii,9;  scales  2-24-8,  three  rows 
on  diedt,  the  lower  row  of  three  acaloM  on  lower  limb  of  preopercle;  snoot  3  in  head;  interorhital  3. 1 R. 

Body  oblonff,  compreeaed;  anterior  profile  rather  pointed;  depth  of  caudal  peduncle  ;i.5.i  in  hea<l; 
no  poHterior  caninei>;  lip^"  wide,  almost  coverinR  tip  of  ttt'th;  Iw.-w-  of  <lon«al  (in  l.HS  in  length  without 
caoilal,  ita  longest  ray  2.50  in  head;  base  of  anal  fin  1.50  or  2.50  in  base  of  donal;  pectoral  1.46  in 
head;  ventral  1.08;  caudal  alnoat  aqnare,  the  npper  and  tower  naigin  of  fbl  acwoal^ 


320 


BtJLLKTIN  OK  THK  BUREAU  OK  KISHERIES. 


Color  in  spirits,  dull  brown,  the  (.'enter  of  each  wale  lighter,  giving  the  appcaraniv  «i(  alwut  8 
lighter  lonKitmliniil  !<tripe!<;  lip  of  enoiit,  I'hin,  thorax,  iin<l  belly  a  shade  lighti-r  than  budy  <>olor,  tlie 
lipH  anil  side  of  hikuiI  witii  Hlit;ht  wu.-<ii  <>(  dull  yellowirih;  a  yellowii^h  blotch  on  ofiercle;  dorsal  tin 
dull  yellowish  with  war*)!  of  duxky  and  a  darkiT  margin;  anal,  ventral,  and  eaiulal  yellowish  with 
waxh  of  duxky;  ]M-etoral  yellow;  iritt  yellow;  teeth  whlt«-. 

The  younti  are  iiiniilar  in  coloring  to  atlulls,  exr«pt  that  the  tins  do  not  show  w>  nnich  dtioky,  being 
without  the  durk  tip  to  dortial,  but  with  a  narrow  dark  line  at  l)a«<e  of  donnal  and  anal. 

Three  i'pecinien!'  from  A]>ia,  LMO  to  4.50  incluti  long,  The  type  ^  no.  51751,  U.  H.  National 
Mu>>euin,  4.50  inches  long,  from  Apia. 


1008.  Oollyodon  macrocheiloa  (Bleeker).    Fat^,  New  Hebrides  (Seale);  Indies. 

(,Sranu  maenx-KrUiu)  HU-fkcr,  Gllolo.  80.) 

1064.  Oallyodon  balinenaia  (  Bleeker).    Fu<jafHt'i;  Fu<ffi  pa'ijHt'i;  Ftiffiimrn.    Samoa;  East  Indies. 

Srariu  liiitinrntU  RU'ekor,  Verb.  Bal.  Gen.,  xxil:  Blj<1r.  Ichlh.  Bali.  K 
ftruitimfiinit  batlnmht  Bleaker,  Atlas,  t.  3».  tab.  xvt,       3.  Bali,  Banila. 

Head  :i.IOin  length;  depth  3.10;  eye  6.50  in  head;  <lor«al  tx,  10;  anal  iii,  ft;  scales  2-24-6,  three 
rows  on  cheek,  the  lower  row  of  three  Hcaleti  on  lower  pari  of  preo|ien-le;  nnout  2.50  in  hea<l;  interor- 
bital  3.10. 

Bo<ly  oblong,  coinpreiwed,  rather  elongate;  the  anterior  of  head  rather  |>ointed;  depth  of  cauda| 
pi-(Iuncle  2.12  in  head;  no  |toMt«rior  canines;  lips  wide,  covering  all  but  pmall  tip  of  jaws;  Mven  rows 
of  e^'alfs  in  front  of  dorsal;  dort<al  1.S5  in  length  without  caudal,  its  longest  ray  2.75  in  head;  ba«e  of 
anal  1.20  in  head,  1.25  in  base  of  dorsal,  iti<  longest  ray  3  in  hea<);  pei-toral  1.25  in  head;  ventral  1.70; 
caudal  moderately  lunate,  1.12  in  head. 

Color  in  spirits,  dull,  grayiNh,  lighter  Ih>Iow;  four  yetlowlHli  linrH  aloni;  siden  of  lielly,  lower  lip 
yellowish,  upjHT  lip  grayinh;  a  nlight  dunky  wash  on  posterior  margin  of  oiM-rde  and  at  axis  of 
pectoral;  <lorHal  grayish  with  dark  margin,  and  a  lighter  submarginal  line,  the  fin  somewhat  splaxhed 
wilh  yellowish;  anal  yellowish,  with  dark  margin,  and  a  few  dusky  blotches  at  bat«e;  [<ectoral 
yellowish;  v,>ntral  yellowish,  with  narrow  in<li>'tinct  "larker  inargiim;  camlal  dark  grayish;  a  fine  line 
of  gray  at  tip,  wilh  a  narrow  Hiibmnrginal  dusky  line;  irisgol(ien;  teetl>  white. 

I)emTii>lioti  of  a  specimen  II  inches  long,  from  .\pia.    We  have  10  sjie<-i mens  from  thi!<  locality. 

Life  i-niore  of  one  siKHMinen  drab,  the  scales  aliovc  eilgeil  with  bronse  bmwn;  a  faint  diffui«e  blotch 
of  darker  drab  on  lateral  line,  altove  vent;  dorsal  gray  with  a  brownish  rcildiiih  submarginal  band, 
the  e<lge  bluish  gray;  caudal  grayish  olive,  darker  at  e<lge;  anal  light  reddish  brown,  the  eiige  bluish; 
ventral  pale  reddish;  pectoral  rather  bright  yellow,  axil  black;  head  plain  gray. 

Another  8p«'cimen  in  life  was  rather  light  brown,  the  belly  pinkish  brown;  each  scale  above 
murgine*!  all  around  wilh  clear  olive  bn>wn;  lower  jaw  abniptly  jwle  bn.>wn  with  shades  of  livid  bluish; 
dorsal  dull  orange,  grayinh  at  base,  with  a  bhu^blat'k  e<lge;  anal  brighier  orange,  wilh  a  broader  edge 
of  blue  black;  cauilal  grayish  al  base,  then  sooty  brown,  the  edges  dusky  blue;  ventral  light  orange^ 


Pio.  89.— CWvu^'N  ></M(cn«i«  Joidaa  &  tieaie,  n«w  upeclea,  Trpe. 
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ed^iHl  witli  liliiiHli;  iHH  tnral  dusky  ydlow,  edged  beforo  with  UnMi;  llpa  nddieli,the  upper  dark; 

i.f  i«'lly  with  thm>  ]«!<•  !<tripef). 

lOea.  Callyodon  ovicep*  iC'tivn  r  it  Valenrienneo).    Mr<</'i  uli.    Tahiti;  Hwnoa. 

Sr•}r»^  ,Tir,j„,  CiiviiTiS:  Vi«lfiirli'ni»-!i.  IIl.-l.  Nat.  I^>l^s..  xiv.  JU.  Tahiti. 
Pitudoicani*  orietp*,  GOtttber,  CuC,  iv,  2Jh;  atpivd  (rom  ValcttcU-nnes. 

Head  S.  10  to  end  of  vertebne:  d<>|Mh  3. 10;  eye  6.76  in  hrad;  doml  ix,  10;  aael  nt,  8;  milcfl 
three  rows  on  i  h.  «  k,  tlx-  lo««  r  row  <ii  tlini'  m-;iIc<^  on  lower  liuili  of  (ireoinTflf . 

Iloily  obloiij.',  rimiiirvcctil,  tlic  Hiitcrior  of  heiid  hroiidly  nuiiuli  il,  tin?  Hiiout  in  front  of  cyr  >ti^lilly 
(riblMXix;  depth  of  caudal  pediiacle  2.1)1  in  hfuil;  no  iHn<terior  (-:ininc«;  lipci  hroud,  coviTini;  Ut-tli;  six 
acalee  in  front  of  duival;  longmt  ray  of  dorsal  2.75  in  head;  baee  of  anal  1.1^  IM  in  ijaae  of  donal,  its 
lont;e!>l  my  3.10  in  hi>»!;  pt>(rtoral  1.30  in  hi^ad;  ventral  1.90;  caudal  Innate  1. 18. 

Life  color?*  of  ininiiitun-  cxaniiilc  frrun  .\|)ia,  light  olive.  foMcn  on  niilt  of  hewl;  liflow  ii  ilark 
brown  diffiue  band  from  aiiout  through  eye  to  gill-opening;  two  dilfuee  yoUowitth  ahadee  from  npinoua 
doraal  downward,  a  darker  area  between;  limi  dull  plnkinh  olive,  the  candal  darker  above  and  below; 
the  ventral  alnmst  whiti-. 

.\u  lulult  exaui|il(',  aUo  from  .Vpiii,  whm  iliinky  inotiiril  oli\«',  alinn!.^t  l>hn'k  on  back  anteriorly;  a 
dull  gulden  arva  IxuimlinK  till!  black,  from  check  to  end  of  jieftiinil,  tii.-n  i  Miquely  upwanl;  anothfr 
yellow  Itlotch  on  baick  behind  it;  a  whitish  rtripe  below  eye  bounding  Uie  yellow;  donal  iwUllah 
brown  with  a  Mack  edge  which  fadea  behind;  caudal  lunate,  dull  oranite  brown;  anal  brownish  red, 
rather  bright,  pnl»T  at  Iww  ;  \<  iitral  ((ilnrli's.-^;  iKs  toral  colorlo-.  Ma.  ki^-l:  nlwuo  towanl  tiji;  lifis 
reddish  brown;  chin  and  Im'Iow  i-lear  brown,  ttu-  belly  whitish.  Ilrigliter  colored  than  the  preceding 
specimen. 

A  B|)ecimen  from  PsgoFsgo  was  alaty  blackivh  above;  broad  pale  green ish-y«llow  blotch  below 
eye  and  running  up  to  donium  alx)ut  even  with  tip  of  pectoral  when  laid  back;  below  wliitiah;  ven* 
tral.H  and  anal  thin  salmon  w-arlet:  dornal  with  blacklHli  inar>.'in  and  baM-,  and  broad  median,  Mther 
dark,  reddish  band;  pectoral  dark  near  anterior  niaigin,  then  yellowish,  then  nncolored. 

Ooktr  in  spirits  brownish,  darker  above,  a  yeHowish  band  from  mkMIe  «f  dorsal  fin  obliquely 
down  to  point  of  |H'ctonilf.  a  j-irniliir  bnt  iinirh  Hmallfr  and  le»iH  distinct  l)and  down  frorii  miiMlc  of 
mft  doraal;  up[>er  |uirt  of  lu-uil  dimky  witti  tiliii.-^h  wukIi  distinctly  m-|<urat«-d  from  ycllowisli  lower  luilf 
of  head  by  a  clark  line  from  snout  Ihruugli  lower  jiart  of  eye  to  jKieterior  margin  of  opercles;  tip  of  the 
lips  yellowish;  donal  brownish  with  yellowish  blotches,  the  posterior  tip  of  fin  being  yellowisb;  anal, 
pwtoral.  and  ventral  yellowish,  unmarked.  Some  specimens  show  a  slight  dusky  wash  on  pectoral; 
caudal  gray iHh;  irii4  goldi  n :  ti-ctli  wliite. 

Seven  specimens  front  Apia  and  5  from  Pago  I'ago.  The  one  described  is  8.55  inchea  long,  and 
was  obtained  at  Apia.  The  speeica  it  rather  oommon  at  Samoa. 

lOM.  Oallyodon  sonulaxia  Jordan  A  Scale,  new  spedes.    Fmja  nun.  Samoa. 

Head  3  in  length;  depth  3;  eye  6.75  in  head;  snout  2.10;  interorbital  2.86;  doraal  ix,  10;  anal iii, 0; 
vcalex  2-24-6,  three  rows  on  cheek,  the  lower  row  of  four  scales,  oovering  the  lower  limb  of 
preofHTcle. 

Body  oblong,  compressed;  snout  gibbous;  caudal  peduncle  thick  and  litrong,  its  depth  equal  ti* 
anoot;  no  caninear  lips  covering  mora  than  two4liirda  of  upper  teeth;  gill-rakers  small,  numerous; 

ojH'rcle  and  pnH)i>ercli-  entire;  -ix  cmles  in  front  of  dorsal;  nrii.riii  of  ilnrval  o\er  tKXJterior  margin  of 
open-le;  longest  dorsal  spine  3.2U  in  head,  tlie  longest  ray  2.0U;  baM*  ot  anal  1.50,  2.3U  in  ba«b  of  dorsal, 
its  longest  my  3  in  bead;  peetomi  1.20;  ««ntiml  1.M,  Ita  origin  on  line  with  middle  of  base  of 
pectoial;  candal  square. 

Life  t«loraof  u  sjM-cimen  from  Apia,  olive  yellow,  clear  golden  in  a  bar  behind  pectoral;  back 

witli  fiiir  ilii^kv  cr(<HMl.ar>i  overlying  \.IIm'.\  ;  n  hliukisli  xiiad«>  on  side  of  head  acr  ■>'s  e\e;  breast  atn! 
hpti  creamy  reddish;  tins  all  yellow,  shaded  like  neighlwring  parts  of  body,  the  [Hctorai  clear  yellnw; 
tiiuses  of  pale  golden  streakH  along  !«ide  of  belly;  bIw>  a  diffuse  yellow  lateral  stripe. 

\  specimen  from  I'ago  Pago  liad  a  pale  greenish  yellow  suffusion  over  body;  four  indistinctly 
markeil  smoky  Iwnilw  from  dorsum  half  way  down  Hiden,  fatling  ventrally;  belly  yellowish  whitish, 
also  ventral;  cheeks  rather  yellow;  li|K)  siiffron;  black  liar  beliitid  eye;  caudal  re^idish  luffron. 


Color  in  spirits  greyish  white,  with  5  wide  oblique  banda  of  black  which  extend  over  back  and 
to  about  the  median  line  of  ndeab  the  bands  of  graater  width  than  the  tntenpaces,  the  first  at  origin 
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(if  HpiiuiiiH  ilor-jil,  ;m'l  111  .n>  i  r  li-?*'  ataatpitiiatfd  witli  tlir  llll^'ky  ii|i|ht  half  of  lii'ud,  tlu'  second  hand 
Iroiii  tifth  tu  «i({hth  dorxal  tipineH,  tiie  Utird  fruiu  iirat  to  Afth  donal  ray«,  Ute  fourth  frutu  Meventb  to 
tenth  donal  nya,  and  the  porterior  bnid,  whkh  b  vny  bidfatfaick  and  more  or  ka  anfted  with  the 
foiirlh.  oil  the  middle  jiortinn  of  caudiil  jnHhinrle;  a  hlH<  k  Imnd  from  eye  to  jifwterior  niaivin  of 
tipenlf,  tlu-  da-^ky  iipitT  half  uf  head  Nharply  (»e|«aratj/il  from  lighter  lower  half  hy  a  line  of  dusky 
with  a  u  hitinh  line  ImOow  it,  exlendini;  from  orhit  to  an\i\v  of  mouth;  li]K<  yrllowi^h;  teeth  yellownh; 
iris  dusky  with  iim«r  ring  of  golden;  donal  giayiah,  the  dusky  bands  of  body  invading  the  fin  more 
or  lees;  catidal  izrayish;  pectoimli  ventrali  and  anal  jellowisfa  whiter  nanaitod. 

Tilts  Htroii^'Iy  marked  epedes  la  oommon  at  SaiiHia;  we  have  three  exampka  from  Apia  and  ten 
from  I'sLgu  I'a^. 

Dcacrihed  from  the  type,  nou  61788;  U.  8b  MttkaalHiiniim,fi^  UMiOindNa. 


Vw.  M/— CMIimIm  (mniIsNI  Joidsn  4k  8Mte«  mw  ipsslMb  Typsw 


1067.  OaUjodOB  ffoaeicepa  (C\i\  i(  r     X  ali  ndenneo).   Ulea,  Oaraline  la. 

Searvt  ronrirrpii  Ctivler  4t  V»lem'loniu-».  Hl«i  NkI.  I'lilw,,  Tiv,  m.  IW,  UlM. 

1068.  Callyodon  cruentatua  (C'uvier  &  ValeiicienneN).  I'leti. 
atttrus  trutrnMu*  CttTter  A  VateadenoM,  op.  eit^  *tr,  STT,  UImu 

1069.  Oallyodon  oeallsfeoa  (Cnvier  &  Valenciennes).   Caroline  Is. 

ftsrw  MtOaaH,  Cnvlar  *  ValaMtooiiM,  op.  cit..  zi  V,  2Wk  Caralia*  la. 
PtrnHmranu  awftifti^  OOmhci,  Gal.,  nr.  91$  aftar  ValaoeiaBBM. 

1070.  Gallyodon  perspicillatUB  (Steindm  hner).    Hawaii;  JohriMton  I. 

Sfann  jirrtpirmattu  Plrlritliii  hlirr.  I)i'nk».  Ak.  WIkn.  WliTi,  xi.t,  l^TS,  16,  tal.  IV,  fig.  1.  Sandwich  It.  Smith  A 
Swiiin.  Thk-.  V.  K.  N«l.  Miis.  Ism.  i;M,  JohnKtciii  I.  JiTikuiH,  Hull.  1  s.  Fluh  fomin..  .\.\ii.  IWi  iV.m).  470. 
Honolulu.  Jordan  &  fCvcmuinu,  Bull.  V.  8.  titb  Comm..  xziii,  l«)3  4l<ns).  S47.  149.  Ilonnlnlu.  Punkn 
tmj,  Johmton  I. 

This  laige  and  beavtiful  acaraid  is  mlher  lare.  It  is  highly  eateemiid  by  the  Hawaiiana  aa  a  food 

flab. 

1071.  OaltyodoD  brigliaBii  (Bryan  ft  Hem).  Harens  I. 

Searut  Mgkami  Brynn  &  Hi-mr.  Binhop  MuM'um,  IDKI.  ti.  131,  Marcus  I. 

l)weril>ed  from  a  WDRle  piMcinu-ii  <f)llerte<l  at  Marcu.«  Iclaiiil  liy  William  .Vlanwjii  Bryan. 

107S.  CallyodOB  qaoyi  (Cuvier  &  Valeiiciennea).    New  Ireland;  bhortlaiid  I.  (^eale);  East  Indies. 
Bearm  «iMy<  Cnrlar  *  VaIciielciiMii»  Htat.  Nat,  Fsta..  xir.  m.  lOS,  Maw  Itatend.  Utcker,  T«niate»  n,«07. 
Tenaie. 

i>iMwiMMr«s  leapi;  Bleekn,  AUaa  Uh.,  i,  »,  lab.  ti.  flfr  «>  Temate^  aflatlier,  Cat.,  it.  ».  alter  Itoalwr. 

1078.  CallFodon  taFoa  (Fowler).  Thornton  I. 

ftanM  l^pai  Fowler,  Pmc.  Acad.  Mai.  ScL  nUa.  ISM^  M.  Tkamtea  I. 
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A074.  Oillyod«B  JobmI  (Stnets).  li. 

Smrut  jonrti  Hlnfl*  null.  I'.  S.  N«t.  Mu«-,  VII,  18T7.  Fannlnf  I. 

1070.  Cailjrodon  papuensis  (Mac-lmy).    New  liitiuea. 

ftwdwMmi  i^pMMto  MmOmr.        Una.  flM.  H.  S.  W.  UM.  Mk 

1076.  OUlfOdon  moresbyenais  Miu;l(-ay.   New  Ghnnw. 

Pmrudinrarut  montbgentU  MaclMljr,  1.  r.,  N«w  Ouinea. 

1077.  Gallyodon  batavienaia  (Bleeker).    T^p»ti\  hwi  mumti.    SanKw;  Gnam;  East  Indiea. 

Heanf  b<ilnii,n-:A  v.\.  ,  l.  r.  .Tiivu  iv.        BaUvia.   Si-itle.  Hl«tin|>  Miim  iim  IMI, M,Oniini. 
AradoMoriM  baUirUH»U  Hl««k«r,  Alhu  Ichth.,  411,  Ub.  Xll,  flg.  »,  Babtvla. 

Head  S  in  length;  depth  8.10;  «v«  8.75 lo  h«ad;  doraal  ix^lO;  aiwlui,9;  aatoS-St-S;  t«vnmaol 

ix-aUt'  on  I  Vitvk8,  tlw  lower  of  MX  !<r:ilrr<;  loww  limit  of  |iri-i  ipcrt'le  Iwre;  HpawldB,  covering  two-thirds 
or  iiioiv  (if  tt-elli;  Hfurtit  2.K0  in  li«-a<l;  iiiterobital  l.'M  in  lioiul. 

Body  Dhlorig,  ciiiiiim'jiKtNl,  tlnMiiiU'rior  profile  evenly  jKiintcl;  .U-ptli  of  i-aikUI  |>e<luni-le  2,10  In 
head;  tnboleB  of  lateml  line  usually  with  but  one  or  two  very  short  braocheo;  a  vtrung  poateriw  canine 
above  and  IteTow;  foar  tralfw  in  front  nf  dorMi;  longert  dormi  flplne  S  In  head,  the  Innirart  ray  2.7fi 
in  ht-ad,  ha^  i  f  iui.il  1. ..'.')  in  heail;  2  in  1)!u>h>  of  (lors;il;  |H  <  toral  1.2(1  in  lifail:  ventral  1.7-t  in  head; 
caudal  <ie«i>ly  lutute,  length  of  t!X{M>MMl  oiit<T  ray  1.2-'>  in  head,  exposed  inaer  ray,  6  in  head. 


I  iff  I  iilni  iif  II  I  [11  cinmn  frnm  Apia,  olivf-^,'re»-n,  with  i-liuiltf  of  rit  h  lijrlit  limwii  on  fiiilt',  lx>coni- 
ing  purplish  olive  on  head,  purpliah  gray  on  forehead  and  dear  blue-green  behind,  the  shades  changing 
gmdoany;  green  stripea  about  eye;  lipa  clear  Uoe;  a  blue  atripe  arroes  creamy  red  of  Upa;  eenten  of 
acaleK  on  raudal  {ledunde  dn!«ky;  dortttl  orange,  with  a  bluish  dull  median  nhade;  a  briifht  blue  stripe 
at  ba><e  and  edn^-;  caudal  lunate,  bright  blue,  especially  on  the  margin,  with  shades  of  light  grayish 
orauite-hrown;  anal  oraugi-- brown,  the  inai|^  bhw  with  •  bfi^t  onntge^vd  Itrlpe;  peetoni  Uoe, 
deeper  above;  axil  blue;  teeth  white. 

Color  in  apirits  dull  gray  with  waah  of  ydlowiah,  the  canter  of  acalea  on  poeterior  half  of  body 
S'hou  ini:  ii  ■•lii.'lit  tint  of  paii- green,  darker  on  Ut\>  of  hcail;  a  bri(;>it  pnM  ri  line  thrnn^rh  lower  |mrt  tif 
orl>it  akiDK  t<i<le  of  nnout  and  around  upiM>r  lip;  alttu  a  green  line  on  lower  Up;  ehin  yellowiKh,  with  a 
gnen  eKMK«-lNiiMl  an<l  a  green  tliaagular  luiteh  on  lower  part  of  head  uniting  with  itii  fellow  on  oppoxite 
side  at  middle  of  isthmiii;  a  gwen  Uoe  fnmt  istbnnis  tbrougb  Teotrali>,  along  liaMe  of  anal  to  caudal; 
two  indiMtinet  greenish  lines  on  each  ride  of  belly;  a  dusky  blotch  on  up|H>r  |iart  of  orbit;  doraal  with 
a  rather  irregular  broad  yellowiril  Diar);iiie<l  center  uf  ^ti-imi,  the  tip  of  fin  with  a  IidmuI  line  of  deep 
green,  a  more  or  leas  broken  line  at  liaae;  outer  third  of  anal  deep  green,  the  inner  two-thirds  yellow- 
ish, a  narrow  green  line  at  base;  pectoral  gnenisli,  slightly  darker  at  axil;  vcntial  with  mid-portloD 

yeUowi-^b  Hnrronn'led  by  a  broad  prei'n  tnarvin;  <  atidal  witli  outer  rays,  ]Misterior maigilli  and  bsss 
green,  tlie  inner  |Kjr(iun  of  tiu  and  two  or  three  ruyti  of  each  lobe  yellowttih  white. 
Of  this  spedea  we  bave  ft  specimens  from  Apia. 
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1078.  Callyodon  g-ilberti  '.ri-nkin'<l .    Hawaii:  l„-i\«ttn. 

'.Si-iiriM im»i».  .stfiadai  lin.  r  Ih  rik  \k.  Wl».  Wi.  n.  uxx  HKKi.  Sim.  Himnlulu,  LajnUL 
Smrut glU>ertt  JenUn*.  Bull.  I*.  H.  KUh  Cninm..  IM-M  i  iwu^      iIk.  17.  Hooolulu. 

Tills  firaroit]  ip  rathi-r  ran- lit  I  lonnliilti.    It  in  clmwc  lu  ' I'ttm  i,  „.ti/,  ttiit  R|ipMrenUy  diutiiu-t. 

1079.  CaUyodon  abacurua  Junliui  &  Soalu,  new  apixrioiii.    Fuf/a  mtantea.    SainotL    (PI.  xzxiii.) 
Heiid  2.85  In  length;  depth  2.90;  eye  8.S0  in  head;  niont  2.20;  intemrbiU)  S;  doml  ix,  10;  unt 

111,9;  .-<"ili's  '_'-2(V-tt,  two  rows  on  cheek,  tlie  1m«it  [.n-i i]ii-ri  l<'  liiul.  l>ari', 

Ikxly  o\i\wy^,  ct>in|)n'e««d,  the  anterior  iirotile  bluntly  nniiKleil,  the  snout  slightly  gibbous; 
two  laige  poiterior  i^imw  on  uppw  Jaw,  none  on  lower;  upper  lip  bromi,  covering  two-tUrda  or 
mora  of  nfiper  jaw;  lower  li|>  narrow,  covering  Icra  than  half  of  jaw:  ilepth  uf  caudal  pedande  2.45  in 
head;  longest  ruy  of  ilorMil  3;  Iwxe  of  anal  2.10  in  biuii^  of  dorral;  pectoral  1..*I5  In  head;  ventral 
2;  caudal  t>lit;litly  lunute. 

Color  in  life  of  a  apecimeu  from  Apia,  bright  green,  the  tail  bright  blue,  a  gulden  shade  before  it; 
belly  creamy  ydlow;  a  dark  shade  behind  pectoral;  eoilea  with  broad  brown  bar  which  becomea  an 

onili;;!' split  Kli  iK>!<teriiir  jiarts:  rliccks  irrwn;  fun-liinil  ]it]rji)i>!i  iilivc;  lijif  onuip,  \  t'llow-«<.l(fetl,  with 
a  bright  t>liif  stripe  aerooH  each,  tlicsc  iiiet'ttiii;,  running  through  the  •'ve  aiul  ?ieiiiliii^'  h  hltie  Ntri|>e  to 
angleof  mouth;  the  blue  ytriiH.-  gn-eii  lH-hind  with  an  orangeatript*  b<-luw  it;  o(H'ri-lee<lgi.Mi  w  itii  orange, 
preceded  by  a  green  stripe,  a  brown  blotch  above:  doraal  bright  bine  with  a  continaooa  mHinn  stripe 
of  gnlden;  nndal  (sliKhtly  Innate)  hrif^ht  blue,  with  golden  bronBe  stripe  on  each  lobe  and  croes  spots 
an<l  viTiiiii'iiiatioiiH  ,'it  iiii.sr:  x.-ntnii  Koldcn  wltb  bri|^t  Uue  anterior  edge;  pectonl  black,  Koldan 
waiihed,  and  eilged  in  front  with  blue. 

A  larger  example  la  rather  indden  than  green,  the  dueky  pnrpliah  area  above  pectoral  mora 

tiiarkf<l,  thi-  ilorsal  and  caudal  M  itli  inarki^  of  puq)linli  )>niwn  rather  tliao  nrjiiitfc;  eye  Mne  :itMi\ e  a 
green  Btreak  U-fore  it.  lii  all  x|i<>riiueD8  the  blue  caudal  peduncle  ha."  a  large  golden  i<|H>t  uti  each 
acale,  givinga  checkere<l  a}i[ieanRnc«. 

A  apecimen  from  Pag<>  Psgo  was  colored  as  follows:  Upper  and  onder  lips,  ban  on  under  side  of 
head,  ventrtls  except  a  pinkish  salmon  median  blotch,  margin  of  doraal  an*!  anal,  and  median  hmsitu- 
dina!  ventral  line,  all  light  blue;  darker  blue  milMirhiial  line  from  n|i|M'r  tiji;  |Mistorbital  blotches  <!ark 
green  iie.xt  eye,  lighter  green  farther  back;  top  of  head  muoky  olive  green,  farther  bock  lighter  green; 
lH>dy  anteriorly  ydlowish-n!ddi!>h-greeni»h  with  |>inki8h  yellow  coloration  on  aides  of  head  and 
alnxMt  yellow  on  underside  of  head  and  bordering  median  ventral  blue  line;  IkhIv  poeteriorly  bluiah- 
green  with  pinkir'h-yellowiHh-brown  markings  or  checkers,  one  on  each  scale;  portions  of  doml,  anal, 
and  ouidal  which  are  not  blue,  yellowi;<h  salmon. 

Color  in  spirits,  dull  yellowish;  caudal  pedtmcle  green  witli  three  longitudinal  rows  of  round  yel- 
low spots:  ft  broad  dusky  band  occupying  all  the  nophal  region  to  base  of  third  donal  spine,  this  hand 
extending  oblii)U«'ly  down  and  liack  on  the  side  to  a  line  with  base  of  annl  fin  mi'l  l  iwi-r  ULnrviii  of 
pectoral;  margin  of  lipM  yellow;  top  of  heail  ami  Hnniit  purplish:  a  ^reeii  line  \\\\h  dark  margins  at 
upper  margin  of  orbit,  another  short  one  at  |x)f<terior  margin  of  orbit,  and  a  third  from  o|iercle  along 
Icnnr  part  of  orbit  down  ^ide  of  snout  around  upper  lip,  a  branch  deeoending  to  axil,  and  another 
branch  aronnd  lower  jaw  posterior  to  yellow  margin;  dorsal  fin  yellowish  white,  the  mantin  and  base 
•  •ill  h  with  a  1  ami  of  gre<  i);  aiuil  colon-d  nimilar  to  dur.x;il  except  the  distal  blue  haix!  i>  bniailer;  jn-c- 
toral  dark  pur|>lish;  ventral  yellowiuh  with  a  alight  traee  of  bluiah  margins;  caudal  green  witli  aonie 
seattered  roond  ydkmiah  spola,  the  middle  portion  of  fin  lighter;  iris  iiMden;  teeth  green. 

We  have  13  apecimens  of  this  t>eautiful  sfiecies  from  the  coral  reef  at  Apia  and  2  from  Bigo 
Figo.   The  type  is  na  61754,  U.     National  Muiivum,  12.75  incites  lung,  from  Pago  I'ago. 

1080.  OalljodOB  lAvla  Jordan  ft  Evermaan.  Havidi. 
This  may  he  the  same  as  Cbflyodm/oraiosu*. 

1081.  Oallyodon  formosua  (Cuvicri^  Valcucictincsl.  llawalL 

.svtiriKi/nrinuiiuii  ("iivler  A  Vali'iK'icniit'S,  lllft.  Nat.  Pniiiii..  XIV,  'B'S,  IKIU,  Sandwich  la. 

The  deacriptioD  of  Vtdlywiun  /urmimu  seems  to  apply  fairly  well  to  Vallyodon  lauia.  GtU]fodon 
joiMut  is  alao  eloaely  rdatod. 

106S.  CaUyodon  dimidiatuB  (Blazer).    Papua;  Shortland  I.  (Seale). 
Searnt  lUmitHalut  Bleeker,  Nvw  OttlaSS.  17.  Papua. 
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1088.  Callyodon  zonatua  (Macli-ay).    New  Guint-n. 

/V-M<iri««iru«  -.•iiinlut  Muclrny,  Tnii    l.imi.  Sim-  N.  .f.  W.  IK'*;!.  :m. 

1084.  Oallyodon  spilonotus  (Kiier).    .Saiiiua;  Fiji.    (PI.  xlviii,  (ig.  1.) 

fteBihiwwiM  »p»m«tm  Kmr,  MU.  Ak.  Wlia.  Wlw,  LVin. «,  tef.  ix,  flc  n,  xm,  KamAm  (FHI). 

Hea<13.1L»in  li-njith;  ilcpth2.S5;  oye7inhead;  tmooXiM',  lliterorbital  2.75;  doreal  ix.lO;  aiml  ttl, 
St;  srales  2-24-4i;  llmH-  rc»w»  on  cliti'k.  thf  lower  row  of  four  actlee  on  lower  Hirili  of  pn'operrle. 

Body  oblong,  oomprewed,  the  anterior  pmfilt^  1)luntly  ruundiil;  depth  of  caiKlal  polimcle  Sin 
hwfl;  m  dutinct  npper  and  lower  poflterior  canine;  lifm  mtber  wide,  covering  more  than  half  of  upper 
}bw,  and  all  bat  tip  of  lower  Jaw;  tvt  rowa  of  acalea  in  front  of  donal;  baas  of  donal  I.M  in  length 
of  (isli  withunt  l  aiKlal,  its  lc.ii;r<':'t  ray  2.50  in  h,-a<\  hn'.*'  >>f  anal  1.14,  1.06  in  tMHW  of  doml,  ilM  longaat 
ray  2.75  in  heuti;  ]H>ctoral  1.2U;  ventral  l.T.S;  <-AUiiai  liinatt'. 

Color  In  life  of  a  specimen  from  Apia,  deep  blue,  vi4>l«-t-brown-Hhaded  on  the  tiack  anteriorly, 
clear  lilncon  the  throat;  ereamy  drab  on  the  breaat;  anterior  part  of  back  down  to  pectoral  cloaely 
RI>otte<l  with  bright  bliie-gn-en;  thn>e  l»luc>  stripea  on  ride  of  hetlyand  a  median  atripe;  domi  orange 
lirown,  bliif  on  edp-,  brit;btfr  behiml,  urt'cninh  blue  at  1ih.-m';  a  mw  of  round  bliu'-jjreen  nie<iian  k|m)|h; 
anal  dull  crimaou,  blue-grcen  at  base,  blue  on  edge;  caudal  bright  yellowii^h  green,  blue  on  angle,  a 
porple  riid  atripe  on  each  lobe;  ventral  ermmy,  edfied  with  Mae;  perto««l  given  with  a  violetHlnub 
erow-lmr  at  Imse  and  a  violetnlrab  len>:tliwi»t>  >4tri))e;  tlir4)at  liriirbt  libif  .  >'bcH-ki4  brightgreen;  forehead 
briylit  violet -({ray  witli  a  jrn-en  «-ro8«-band  and  Krt'en  !Jtri|>ew  and  H|«>tff  holiind  eyea. 

.Vnotlier  xfiet-inien  fmni  the  eanie  locality  \va«  d>"ep  ^'rit-ni^h  blue,  tinged  with  rwldinli  Iiruwn 
abovv,  rt^ldiah  Itelow,  each  scale  lieing  brown  at  baae;  three  blue-green  etripea  on  aide  of  iiellyj  throat 
clear  bine;  anont  and  chi'elca  sreen  blue;  a  Imtwn  band  amwa  i>ye,  croaaed  by  a  itreen  rnrved  line; 

doraal  blue  at  ba.'*', 'Ii'  '  ii:'' <>nii!).'<',  with  a  mw  nf  ^'mn  s|iot>^  iin-^ially;  ^ift  diii>al  with  niorr  nnm^rc, 
theapulit  laifn^r;  i^mlul  i'l<<&r,  gre«Mi,  with  l>liif->;rit'[i  L><l^r.-'  and  a  Htri|»<-  of  or.inp-  in  eaeh  1oIm>;  atial 
like  dinnal.  the  red  median  atripe  .deeper  oran^'e-brow  n,  the  green  ^r>*>tt<  ^'^laller,  the  Uae  maigin 
broader;  jK^i  torml  bloe-green,  with  long  median  oraoge-lnown  band;  ventral  blue^reen,  mealally 
orange-yellow. 

A  third  HjHH'imen  from  Apia  waS deep  brighi  >iran>;i--lirii\vn,  imirc  onin^i-  Wdiiiid,  the  KidcN  lielOW 
becoming  more  pink,  the  lielly  onuige  yellow;  the  c-heeka  light  vitriol-green,  the  lower  jaw  and  throat 
clear  lix'id  blue,  the  npper  jaw  bine;  two  bine  lines  before  eye,  narrow,  clear,  and  undulated;  three 
U'liiiid  I'vi-.  •<«-paratetl  by  oranjie-brown ;  lu-ad  almve  dark  brown,  faintly  jJixitted  with  dark  blue; 
acalea  of  anteri«>r  half  of  Ixxly  aixive  t>a<'h  \t  iih  many  yniall  round  blue  ^iK>tM,  tluste  <■oule^c'ing  in  ver- 
niicniationa  l>ehind  eye;  edge  of  o|K  n-U'  brown;  |ioat<:riorly  each  arale  centrally  greeniah  blue,  the 
brown  forming  broad  edgjnga;  caudal  peduncle  posteriorly  biiglit  green;  ndea  of  belly  with  one  median 
{ ventral  line)  and  three  other  stripes,  formetl  of  a  large  bine  apot  on  each  scale,  the  line  of  the  ventral 
idripe aky-Mne,  the  otber>i  profri-K-iv-  ly  ^TfcntT  and  niiirc  o intimioiis;  dorxttl  brijrlit  oranKi-brown, 
with  A  broad  Hky*blue  margin,  the  bi..«il  M-ali*H  blui.'h  and  gn>eii,  theKuft  jiarl  witli  a  nie<lian  row  of 
green  spots;  an  irrrgular  blackiah  blotch  under  third  spine;  caudal  dear  gnus-graen,  edged  above  and 
below  with  bluish;  an  orange  i«tri(>e  alon>;  the  next  to  lowept  ray;  a  nnall  orangi^spot  at  its  base;  anal 
«lark  orange,  a  lm>ad  Bky-I»hie  margin;  bluiith-prei'ii  Hi«)t(«  at  bai^;  vcntrnl  nky-blue  in  front,  the  rext 
onuige-yfl)«i\N ;  iH'i  torul  duj<ky  in  axil,  an  onmne-brown  l»and  acnww  ba-M*,  the  (in  clear  yrvi-n,  tthn!-!! 
above,  witli  an  orange-brown  lengthwiae  atriiHt;  some  yellow  edges  to  Hcales  of  lower  part  of  head. 

A  spedmen  from  Fl^ro  I^go  was  blue-green  with  yellowish^ahnon  acale  apota;  raudal  gnu»-green 
with  bhu'  edtrinj;;  w\  lop  nf  hcaii  on)ni.'»'-Ha1nion  tiiarkinirf;  Haiiu- rolor  on  doryal  and  anal  xvhi-rc  not 
blue  green;  belly  yeiluw  white  with  rubin'.^-i'njr-biue  blotches;  color  in  cplriti*,  urayinh  with  Klijjht 
tints  of  green;  upper  half  of  bodyaxhade  darker  and  witii  w-alcM  of  anterior  half  dotted  with  muiuII 
roe.iii  I  r  ray  B|iol8— tlinns  or  foOT  Ml  «ach  ac»lc;  three  or  four  longitudinal  green  linea  on  sidee  of  belly; 
ti|  .>  ni  l  yellowiHb;  about  four  greenish  bands  radiate  from  or  pass  througrh  the  eye,  the  lower  one 
i-xteiidiiiii  froMi  <  j  ■(  rrl.  H  tlif'  mjli  )m\m  r  part  of  eye  aroiiml  -im  >iit,  juinini;  it-'  felluw  c  if  oppo>ite  siile  ami 
dividing  very  distinctly  the  up{H-r  dark  color  of  head  from  the  lower  lighter  half.  There  ia  one  aildi- 
tional  green  line  araand  anoat  above  this,  and  a  short  crow  line  on  anterior  intetorbital,  a  ringle  green 
line  around  lower  jaw;  upper  base  of  iiectonil  black;  dorsal  fin  with  a  ileep  blue-green  l>and  nt  Iwe, 
middle,  un<l  lip  of  fln,  the  fin  otherwise  yellowish;  ndddle  band  mon>  or  l.-i<!<  broken  up  into  blutchei<; 
anal  with  bliuah-grewi  band  at  baaeand  tip,  the  Hn  otherwise  pale  graen;  pectoml  grayish  green,  blotdied 
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with  iliirkcr  aliuvc.  liii^ky  at  ha-n-;  ventral  yfllowinli,  tlic  llist  rnvf  fiBk' (fr**"" :  nuidal  with  Vppflr Uld 
iuwer  ntargiuM  pale  gm-n,  iiiiiUlt!  {K>rUcm  yeltowuh,  iru  (coldeii,  t«tsUi  white. 
Sis  ipwiiiwiM  from  Apia.  Dewriptioo  froin  •  aperiman  10  incbei  Ions. 

1066.  Oallyodon  pulohelliu  (Ruppell).    New  llan<>v«>r  I.:  Eaat  IndiM. 
Sranu  jmkMliu  lUkpfwII.  N«uo  Wlrbrllhlrrr.      Uf.  8.  t^.  S,  liOA,  Rad  Caa. 

ftudoteorui pHlrhellut  BlE^kor.  Atlu,  i,  St-iu.,  34,  U>>.  x,  llr.    teva, OfelMbai.  aOalbar,  Oit!  tV. SM,  tMO,  IfaoH- 

tlu«,  Chltm.    IVd-P',  Bi'rI.  Mon  liTfi.        Ni-»  IlKtuiTfr. 

1086.  Oallyodon  blochi  (Cuvicr<&  Valeucieuiiea).    New  Guinea  (Maclea>';;  New  lianuver  (Petere); 
EntlDdiea 

%aiw»<r«teBloeh.  AiMl.  IlM$lM.laLmilMh  aotolBaiiiMMinim 
ftonu  MwM  Cuvier  A  ValendennM,  BM.  Kat  Maa,  IV.  219;  IWb  Jwa. 

Pteudoinnu  rlrUUt.  Bleeker.  Atlaa.  i.  Sear.. It^tab.  ZTU,  tf.  %  Kut  Indliib  Man, Bnl.  Man. UM,  Mi,  N«r  HUiom. 
Srariu  rAryimMMiw  Bleeker.  Verb.  Bat  Oan..  xxil;  tabr.  Cjrel..  M,  Hut  InMaa. 
f^mUttearMMrbrympoma.  aamher.  Oat.,  iv.  221,  IMS,  RmI  Indlni. 

We  follow  FMon  in  the  ananijement  of  the  aynonytny  »(  this  apeciea  and  the  next,  noting  tliut 
the  name  riridit  Is  preoooapied  In  €Ufyodom. 

1067.  Oallyodon  frenatua  (  l,aiv|H  <1i' ;.    New  Hanover:  I>MiWadw;  East  Indiei. 

Stamt/rniolvr  I>to  Hl-t.  Nat.  iv.  13.  t>t.  1.  (Ik  2,  IK3  no  lomlllr. 

/1»rMrf<»i-.irii'  '!<  111.  -  krr,  A  tint,  i,     iir.,  -10,  tab.  XVI,  ng.  2.  <  Vh  .,  -     1  .  r,  r».  II.  rl  Mi  Ml.  1KT6,  M4,  HawHSMIVrr 

PtemUytmrnM  nrntit.  (iiUithiT,  C'«(.,  IV,  220,  UmUadca:  not  Scanu  riridu  Blorb,  niir  of  Btinnalem. 

1088.  Oallyodon  ^lobicepa  (Cavier  A  ValeodiDiiea).  TahitL 

£cai^«0MH,.,,.r>Lvier  A  V«lenclenuk,Mlst.ltat.Paiaa.ziT,2a;takliL  J«a)raakVa!]r.'Bea|laiPi*«,tm,iaiiltl 

aitnttaet,  (  at.,  iv.  m,  Tahiti. 

1066.  OalljodeB  q^nua  (Kner).  Fiji. 

Hmdmum  iflnm  Xaar.  Ala  Ak.  WkaWIm  IMi, «,  iai.  u,  flv.  17,  Haaiawi  (V^t). 

1060.  Callyodon  pronua  (Fowlerl.    Thornton  I. 

Scant  pruNUt  Kuwlet.  Pruc.  Armd.  Nat.  M.  I'hUa.  18W.  *I0,  Thornton  I, 

1061.  Oallyodon  Jonkfaal  (Jordan  A  Evomaaa).  Hawidl. 

StunuJmUntl  Jordan  i  Evermann.  B11U.D.  1.  Ildi Oomm..  x xn.  IKtt  (IMS),  Noaallltn. 
1002.  Callyodon  fumifrona  Jonlan  A  Scale,  new  8|»ecieH.    Samoa.    fPI.  xx.xiv.) 

Head  2. Uo  in  length;  d<*pth  2.75;  eye  8.fi0  in  heed;  miout  2.01  in  head;  interorhttal  2.7.5;  donwl 
IX,  10;  anal  tii,  0;  waleB  St-44-6|  S  towa  OD  ehedk,  lower  row  of  two  lai|te  soalee  on  lower  limb  of 
pfeopercle. 

Body  oblong,  eom  proved;  anterior  of  head  bluntly  roande<l;  up|H>r  jaw  rather  prominent:  depth 
of  eaixlal  jK-^luncle  'i.Ti  in  head;  no  poisterior  canines;  lips  very  wide  and  thick,  fully  lovfriiig  the 
lower  teeth,  and  covering  all  but  small  tip  of  upper  teeth;  six  scales  in  frjnt  of  donal  fin;  base  of 
donal  Hn  l.flO  in  length  without  candal,  lie  longest  ray  2.7S  In  head;  baee  o(  anal  1.25,  S  In  base  of 
dorsal,  it-'  I'w^rM  ray  S  in  head;  pectoral  1.15  In  head;  ventral  1.96;  caudal  ilii^tly  Innateb  kogth  of 
exfioei-*!  nii'MIc  ray  2.30. 

Life  colors:  Fort'lieml,  <  liin,  ami  throat  liri),'ht  eky-blue;  cn>wn  lu  liiiid  forvhwid  with  broad  tran»- 
yene  bar  of  nnoky  lavender;  angulated  green-blue  band  from  blue  chiu  to  eye  and  poetero-ventrally 
to  gill  openinfr;  behind  eye  color  of  rrown  with  grreenish  brown  mffniiinn;  below  snborfoital  hand 
grefnij<h  hrowii;  atitr'-ior  half  <>f  ■loixui;  Mini  itpiier  fuhv  rohiiiV-i-.'i.' Mur:  (lur-  il  \s  ith  two  pinkish- 
brown  longitudinal  lint--  with  the  in4'liiili-d  ayAct:  bluieh  gn-en;  pertond  color  o|  MilMirhital  twin. I  witli 
pinkixh  purple  broad  central  spac-e;  ventrel  lobln's-eKg  blue  with  Bky-I>liu'  anterior  margin;  hinder 
half  of  Ixxly  more  dark  greenifih  t)wn  front  part  an<l  HcaUt)  broadly  edgeil  baaally  with  brownish 
growing  pink  bmwn  po!tteriorly;  cau<)al  blue  green  with  pink-brown  niarkingn  at  Iwm*;  anal  color  of 
cau<lal  with  dark  pink  hmid  alon^'  ha.^'f  '.  tc«'th  white. 

A  young  example  had  the  following  colors  in  life:  Teeth  white;  lower  lip»ky  blue;  upper  lip  sky 
Mae  with  narrow  salmon  mugin;  an  angnleted  blne^green  broad  line  from  anirle  of  month  to  eye  and 
tf)  gill  o|H'ning:  for«"lH'«d  I'liioky  bine;  WIow  thiw  haiul  gn  cniHli  l>rn«  n  with  j-iiik  nl^'iim;  aln  it  a 
brottd  oUve-brown  liend,  then  bright  gnH>n;  top  of  liead  violet-hruwn;  (a'Ctonil  liright  Mue,  witii  dark 
porple  median  bloleh;  body  blue  green  with  pinkii^-brown  scale  markmgs  so  arnnged  u  to  nake  on 
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pOMterior  two-tifttiH  uf  bodygnnin  pentiit;on)>,  with  brood  pinkiah-lirown  borders;  ventral  «ky-blue;  anal 
urven  blue,  with  piiik-salinon  basal  lines;  t-audal  fsreen  blue  with  four  cr>mplete  and  several  short  Ion- 
Ifitudinal  bars  of  pinkish  brown;  dorsal  blue,  inan^in  with  two  pink-salmon  lines  and  included  spaw, 
then  blue  green. 

Color  in  spirits:  Anterior  half  of  IxMly  to  a  line  with  sixth tlorxal  spine  is  |)ale  pea-green;  iMMterior 
to  this  line  the  color  in  darker,  with  a  tint  of  bluish;  a  wide  bright  green  line  with  narrow  blue 
margins  extinids  from  jiosterior  margin  of  opercle  forward  under  eye,  curving  down  under  chin,  the 
uppiT  niarigin  touching  eye  and  the  axis  of  mouth,  this  ban<l  lo«t  on  the  pale  green  general  color  of 
the  chin;  anterior  third  of  snout  bright  green,  separatetj  from  darker  color  u(  upper  part  by  a  narrow 
navy-blue  line;  a  more  or  leas  distinct  dusky  ban<l  from  eye  to  p<j««terior  margin  of  opercle  above  the 
bright  green  line;  a  narn)w  margin  of  yellowinh  on  upper  lip;  dnrxal  with  u  niargm  of  bluish  and  a 
lighter  submarginal  line  of  grayi>ih,  the  general  color  of  lin  gr(H>ii,  with  some  purplish  on  i>oHterior 
|jortion;  outer  two-thinls  of  anal  pale  gnt>n;  inner  third  bluiah-green  crosseil  by  two  narrow  lines  of 
blue;  pectoral  greenish  with  purplish  wash  through  center;  ventral  unifom)  pale  green;  caudal  rather 
dark  uniform  green;  iris  golden;  teeth  white. 

Four  specimens  from  Pago  Pago.    The  type  is  no.  51745,  U.  S.  National  Museum,  length  13  inches. 

1093.  Callyodon  kellog^i  Jonlan  &  Seale,  new  Bp>ecie8.  .Samoa. 

Head  .3  in  length;  depth  2.75;  eye  7.25  in  head;  snout  2.25;  intentrbital  2.75;  donsal  ix,  10;  anal 
III,  9;  scales  2-2'M>;  3  rows  on  chiHsk,  the  lower  row  of  one  large  scale  covering  anterior  half  of  pre- 
opercular  limb,  and  a  minute  scale  anteriorly;  lips  broad,  covering  two-thinls  or  morv  of  teeth. 


Body  oblong,  compressed;  anterior  profile  bluntly  n>unde<l,  the  forehead  being  somewhat  gibbotis; 
depth  of  caudal  tieduiu-ie  2  in  head;  tt-eth  with  |to8tcrior  canine  aljove  and  below;  thw  rows  of  scales 
in  front  of  domal,  longest  donwl  ray  2.50  in  heaii,  base  of  anal  1..'10  in  heail,  2  in  \>U!V  of  dorsal,  the 
longed  ray  2.75  in  head;  ]tecti»nil  1. 10  in  head;  ventral  L.'VS  in  Iw-ad;  caudal  deeply  lunate;  exposed 
oater  ray  1.25  in  heml,  nii<ldle  ray  .S.25  in  head.    Color  blue  in  life,  with  markings  dcscriU'^l  Ih'Iow. 

Color  in  spirits,  dull  olive-brown,  top  of  hejul  and  an  irregular  line  around  chm  livid  green,  a  line 
of  green  on  lower  lip;  a  round  green  s|jot  at  end  of  lower  limb  of  pn-open  le;  a  round  gn>en  sjiot  on 
isthmus  with  a  green  line  jii«t  posterior  to  spot;  a  large  yellowish  area  covering  most  of  o{N'ri-le  and 
[xisterior  part  of  cheek;  a  gn>«>n  line  on  lower  half  of  orbit;  three  or  four  round  green  spots  in  fr<mt 
of  anal;  iris  golden;  tit-th  wliitA-;  lower  two-thinls  of  (hinwl  and  a  broad  murginal  line  grtn-n,  a  rather 
wide  suliinarginal  line  of  yellowich  white;  the  outer  and  the  inner  thinlof  anal  green,  the  middle 
third  whitifh,  the  white  color  taking  itj<  origin  at  base  of  third  spine;  (jcctoral  unmarkdl,  greenish; 
ventral  broatlly  margined  with  green,  the  niid-jMirtion  Itcing  yellowish;  caudal  with  upper  and  lower 
iiiargiiiH  bright  green  with  an  iiitramarginul  line  of  whitish  which  is  bonlerol  by  very  «lark  green; 
middle  iHirtion  of  traudal  whitii^h  with  a  wusli  of  very  pale  greiMi,  no  i>osterior  uuirginal  Ine  or 
iiiarking. 


Fl«.  Cl.—OtlfynluM  Mhtgyii  Jordan  is  Svjde,  liew  apceir*.  Type. 
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On.-  •'(H't  iin*  n  frurn  Apia,  type  oow  51746^11.  8.  N«tloitt]  HoMan,  length  1\M  tndMi.  Hmed 

for  Vernon  Lyman  kt.-llu|g{. 

lOM.  Odtjodon  teieolmr  (Sleeker).  Sbartluid  L  (Seiile);  Eut  India. 
Itoarw  MMtor  Bletlnr,  Veriu  BM.  Ota.,  nn,  Lafcr.  CyeL,  M,  Beat  tMtaa. 

1M5.  Oollyodon  dusaumieri  iCin  iiT  A-  VHlf-nriennea).    Eiti  ( Seale  i ;  Fjwt  Indhi. 
aaer««  ciuMKMtm  Cuvlrr  A  Vait-nrUnneii.  UUL  Nat.  PoiH.,  XIT,  Vt,  WW,  8«ych>UM. 
AmctoMarw  «iaaMMaler<,  BIceket,  A.t\/mkt,»ouUm,4$,  tab.  vtu.  Qf.!.  Java. 

1086.  Callyodon  pyrrhoatattm  (Bichardson).    Fat«- and  Kamtonga  (8«lle);  Eaat  IikUc*. 

N  tn    j.^iii.fuf  K'>r<kiii.  I>iicr.  Aulm.,  19, 1775,  Red  Sea,  noX  Seamt  pmUacu*  L. 
S^;,r„,        .i„..i,!i,r''  Itli  linnUiii.  Ii'li.  Chin.,  W2,  IKtX.  CaOtee. 
J'truilittcariu  iijirrhiyUiihtu,  (fUlither,  Cat..  IV,  'tSi. 

1097.  0»Ujodmi  pepo  (Beoiwtt).  NewOnine*  {HtOmyY,  EHtlndiM. 

Ittudotma  eantari  Bleeker. 
1006.  Callyodon  faaciatua  (Cuvieri<:  Vali-noifnne>>  i.  (Senle);  Eai^  IndiflOi 

.S^iru* /mriali"  riivliT  &  Viil<'rK-U'iim'»,       <•».,        1"<I9.  Molucca*. 

Smntt  riruliiiuK  CuvliT  A  Vaiendfnneii,  o|>.  ril.,  SJ3.  IKta.  Java;  name  preorcuplcd. 

Sranu  riruialuiilr*  Ulit'kt'r.  Verh.  Bat.  (ieii.,  xxii,  ImIh.  (°>i'l.,  A&,  Bast  India*. 

gctxnit  mitT>iff«alhit»  Bleeker,  op.  c-it..  n£.  Eaat  ladles. 

AradoMoni*  nrulatHM,  Uuntber,  Cal.,  iv,  lU.  Kant  Indlea. 

1000.  Onllyodon  tmliwum  (Onvier  it  Valenciennes).  FDljmesuL 

,.vtirui>/' ,M  I'liviiT  &  val«nel«nii«a,  ili»t.  Nat.  iviim.,  xiv,2ic,  ixss,  nalooalttr. 

1100.  Callyodon  firontalto  (Cavier«)c  Valenoiennea).  Oualan. 
ttMnti/rMMaUkCtttiar  *  Vataeieniiei,  HM.  KiO.  IMm..  xiv.  2II0, Oualan  (Carallaa  la.). 

1101.  OaUyodon  Itorateri  (Cnvier  A  Valmclennee).  Tahiti. 

Scrun  /'irrlr  r,  Crn  i.  r  .'.  Vnl  Mii  IIUl,  Sal.  XIV.  ■.'7.1.  Tahiti. 

llOj).  Callyodon  praaiognAtlitia  (Cuvicr  &  Valenciennes).    AmtuiupupeiiM.   Samoa;  New  Ireland. 
(PI.  XLVIII,  fig.  9.) 

S'-iiruf  i,rivii,,inalhMt  riirk'r  A  VnU-nrii'tinr*.  op.  I'it..  '.>7-i,  lr09.  N«W  Ir*laa4. 

We  luive  5  gpecimena  oi  thia  flah  from  Pago  Ptago.  It  aeems  not  to  have  been  collected  since 
the  time  of  Qnuy  and  Gaimard. 

IIia<l  ■»  in  h'liirlli;  ilrplh  L'.s^'i;  i  vr  .".ii.'i  in  li(?a<l;  Hiioiit  2.?.');  inti  rorliitnl  (inrMil  i\,  ID;  anal  III,' 
W;  scales  2-24-6,  Uin^  ruw«  un  t-iitN'k,  tiic-  luwvr  row  oi  two  iwaitw  oii  lowt-r  limit  of  |>rti>|ien-le. 

Body  oblong,  compressed;  anterior  profile  rather  sharp-pointad;  depth  of  candal  peduncle  S.U; 
in  lifuil:  ti<>  i><<t<t«>rior  canines;  li|«  lin>ii<l.  i-overint;  inorL"  than  tWfMhirHti  of  jawt^;  (i  Hmles  In  front  of 
di)i>Hl  tin:  longect  ray  of  dorsal  'i.bb  in  lit^ad;  I  Mm-  of  anal  1.2B,  2.10  in  baw  of  ilon«l,  its  longest  nj 
3  in  hfu<l;  pectoral  l.aO;  ventnl  1.80;  catidal  1.40,  the  middle  portion  roanded,  the  nys  very. slightly 
produoHl. 

Color  in  life,  nntform  very  dark  cop|»ery  brown;  Am  of  same  shade,  much  mottled;  teeth  deep 

C'liUir  ill  Kpiritr<,  bruwn,  a  tint  of  biiiiylt  or  ^  ioN't  nn  lirml;  ilonqti  diirl(  liluittti  witli  Mnu*  blotchfc 
of  gray  on  soft  dorsal;  pectoral  purplish;  veniral  >;r-,i.visli,  darker  at  tip;  anal  grayiab,  irregularly 
blotched  with  parplial];  catidal  purplish,  darker  at  Up;  margin  of  upper  lip  grayish;  teeth  green; 
iris  gulden. 

The  s|iedmen  described  above  is  7.60  ioebes  long. 

1103.  Callyodon  maoricua  Jordan  &  Scale,  new  Rpocies.    MoaU/uffn.    (PI.  xlviii,  fig.  3.) 

Head  3  in  length;  depth  2.9b;  eye  in  head;  snout  2.20;  interorUtal  2.95;  dorsal  ix,  10;  anal 
III,  9;  scale*  2-24-A,  three  rowR  on  cheek;  lowor  row  of  ^  oca  Ice  which  almost  oo^-er  the  lower  limb  of 

preoperclc. 

liody  ubiong,  ootiiprv>itH!4l;  anterior  prutile  evenly  rounded,  the  tip  of  liead  rather  bluntly  pointed; 
depth  of  caudal  peduncle  2.90  in  head;  a  single  small  posterior  canine  on  upper  jaw;  upper  Hp  wide, 

almost  covering  upper  twtb,  lower  lip  Ii'^h  wide,  covering' alMiut  two-tliirdi' of  |.iv\er  teeth;  1i!i-<e  4>f 
doraal'tin  l.SS  in  length  without  caudal,  its  lon^ei^t  ruy  I'.i'.N  in  bead;  ba'^e  uf  anal  1.3U  in  bead,  ita 
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longetit  ray  2.86  in  heiid;  caudal  aluuMt  K|nara^  1.75  Id  head;  aomie  apedmetM  him  outer  nya 

prolnn^tHl;  i>«ctom1 1.14  in  head;  veatnl  1.80  in  head. 

I.iir  ctilorv  of  (ine  !<i>e<Mmfii,  hrilliaiit  liark  cojiiHT-rwcl;  1i]it<  ami  1>elly  l)rii;lifi  r;  ii  tiritrht  liliie-ijrcen 
iiirijH-  utT<>.-«  uii|i«;r  jaw;  two  at-roHn  lower,  with  3  irregular  green  aputs  behind:  ilurk  ^rin-ii  iiiarkx  raili- 
ate  from  eye;  a  bright  obloug  spot  of  pale  green  above  opercle;  taeth  deep  hlue;  dorsal  dark  orai^, 
dark  eliaded  below  and  a  broad  edge  of  deep  blue;  camlal  dark  copptry,  e<l^-<I  all  around  with  bright 
bloe,  the  stripe  largest  below;  anal  coppery  red,  with  a  very  broad  <  "l^'o  of  dii  p  bine;  ventral  i-oppery 
red,  eilge<l  with  Itlue;  pectoral  deepcupjiery  ntl. 

A  large  adult  specimea  waa  deeper  in  color  and  bluer  than  tbe  type,  but  similar  in  all  essentials: 
Teeth  bluish;  body  deep  reddiah  Imwn;  upper  iip  brilliant  green-Mae  with  narrow  pinkish  mai^Kln; 
upper  head  »<miiky  jinvnish  brown,  green-hliu'  oiri'uiniirl>ital  rin^r,  narmw;  sides  of  hi-ud  1h'1<>\v  eye 
paler,  tht*n  irrf^ruiar  );n-i-niKh  longitudinal  band;  inuU>r  ht^d  rohin's-egg  bluo  in  fmnt,  {taU-r  U-hind 
with  i^ffron-yellow,  fainr,  riu^'-like  blotchet  with  aniall  robin'i<-egx  blue  !<|>ot  within;  !<ideB  blue-green* 
with  iMoad  pinkish  Iwown  basal  edging  on  acaiee;  dorsal  witli  liluc  niamrin,  xnffron-pink  median  qwce 
with  dark  greenish  biotehea  in  series,  weak  to  wanting  anteriorl> ;  vtntntl  pule  bine  with  bright  bine 
anterior  niarvin;  [K-rtoral  wnoky  hluinh,  smokiest  just  l>efoii-  uf  nivr-;  caiiiiiil  urifti  hliic,  Miicr 
along  dorsal  and  ventral  margins,  with  uneven  bluUh  pink  at  base  and  nuioky  clouds  in  web;  anal  like 
donal  with  tibo  green  blotches  coaleaoent 

Color  in  spiritH,  dark  l>huwn,  ainioet  black;  some  ttpecimens  puri>li»li,  with  a  yellowi-ih  wash  on 
Ix'lly,  thorax,  and  under  |iart  of  ht-ad,  yonio  f<(HK*in)oni(i  not  lighter  below;  top  <>f  lifad  Krt*t*n,  tip  of 
snout  yi-llow;  margin  of  liiM  yelUiw;  a  deep  green  line  around  upper  thinl  of  up|ior  lip;  two  green 
lines  around  lower  lip,  one  near  tip  of  lip,  tbe  otiier,  which  ia  margined  with  yellow,  from  lower  part 
of  orbit  arotmd  base  of  lip,  more  or  lea  united  with  green  line  running  back  6n  iathmns;  a  greenish 
black  ju.wt  in  front  of  lower  liinl'  of  pn-oiMTrle.  and  a  line  of  >rre<'n  dots  alonff  lower  niarjrin  of  lower 
Umb  of  opercle;  dorval  tin  grevnitth;  a  wide,  deep  bluish  green  margin,  with  a  Hiit>-inHrv;inHl  area  of 
yellowlab;  ana)  similar  in  color  to  donal;  pectoral  brownish  with  tint  of  blue:  ventral  yellowivh 
with  green  margin,  pur|d»  in  satne  apecimens;  caudal  bluirii  gnan,  maigin  of  deep  bluiab  ureen;  irii 
golden;  teetii  green;  jaws  well  covered,  deep  bloe;  3  rows  of  scatee  on  cheek:  a  posterior  canine. 
Ouidal  somewhat  Innate. 

Three  specimens  of  this  beautiful  and  atrikingly  marked  species  were  secured  at  I'ago  Pago.  It 
is  called  by  the  flahermen  Bfaolifuffa  (Maori  parrot-flah)  becanae  tha  green  marltiiigi  on  the  teoe  sug- 
gest clo-ely  the  ]iaint  on  the  face  of  a  Maori  chieftain.  The  sperief)  is  near  (hBffaAmpwhfHOUim, 
dilbriug  in  the  green  niarlu  on  tbe  head,  and  the  deep  blue  edgings  to  tiie  tins. 

lype,  no.  61747,  U.  8.  Naptlooal  MnaeniD,  tnm  Vagi  Fugo,  10,96  toebea  long. 

1104.  OidljrodmBneh^innietatuaCCnvierAValendennea).  Fiji(Gunther);NewOuinea(Made«y). 

1105.  Callyodon  latax  Jordan  &  Scale,  new  siKHMo?.   Lunt  iiuiepnh;  Lftri  mnmn.  Samoa.  (PI.  xlix.) 

Head  3.1U  in  length;  depth  2.75;  eye  7.50  in  head;  dor^il  i.t,  10;  anal,  iii,  10:  gnout  2.10  in  bead; 
scales  2-24-6;  two  row*  of  aealea  on  cheeks;  lower  limb  of  preo|iercle  liare. 

Body  oltlong,  compressed,  tbe  anterior  profile  evenly  rounded;  caudal  peduncle  strong,  its  depth 
2.10  in  the  head;  tubules  of  lateral  line  with  several  branchee;  a  single  small  canine  tooth  on  up|ier 
jaw  at  aniile:  Ii|>!i  thin,  covering  the  ba<<il  thinl  of  the  ti-eth;  fmir  row.-'  of  si  ak:*  in  front  of  the  dorsal 
fin;  longest  dorsal  spine  2.10,  the  longest  ray  of  about  equal  length;  base  of  anal  1.75  in  head,  2.75  in 
baae  of  donal,  its  loogeat  ray  S.W  in  head;  pectoral  1.80  In  head;  ventral  1.M  in  head;  caudal  lunate, 
the  exjiosed  outer  ray  1.50  in  head,  exjiosed  middle  ray  r?.r>n  in  liesul 

Life  colors,  all  elear  deep  blue,  xonie  srales  on  sideri  w  ith  browin.-li  edges-;  jawH  blue;  liiw  blue; 
anglex  of  month  brownish  red;  bead  with  i^laty  reil  niarkings  about  eyes  and  a  band  between  them; 
donal  slaty  with  blue  base  and  edging  and  some  spots;  caudal  blue  with  alaty  blue  marking;  anal 
with  slaty  e<igings  and  spots;  ventral  blue  with  olive  center;  pectoral  blue  with  bladdah  alaty  center. 

C'oliir  in  H]>iritH  iinifortn  dull  Mtii>h  ^rrc^  n  on  IkhIv,  a  shade  lighter  lielow;  thetopof  head  and 
about  eye  is  splushetl  with  blutihes,  lines  or  dots  of  dull  gray,  irregular  in  form,  and  varying  iu 
different  specimens.  The  short  lines  may  either  radiate  from  eye,  or  reticulate  over  head,  or  extend 
down  the  side  of  snont;  either  a  line  or  row  of  dots  at  angle  of  Jaws  usually  extending  around  under 
jaw;  either  a  line  or  row  of  dots  over  ttie  snout  just  in  front  of  noetrils;  no  light  colored  line  on  upper 
jaw;  teeth  green;  donal  green,  with  oblique  lines  and  maiKin  of  blue;  anal  similar  in  color  to  donal; 

B.B.r.lM-B 
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pectoral  lilui-li  wiiliMut  maikingii  vantnil  pale  blniah  graen;  caudal  graen  with  low  or  five  Irrogokur 

blue  lines;  iris  golden. 

Three  lafge  •pedmeM  of  thb  fish  w«ra  obtained  «t  Apia.  AepecimmwaatakaoatBaratongaby 

Mr.  Knilc.     It  in  a  luinc!Horin>  and  nhi)wy  (ipwien. 

Tilt-  tyiM.'  m  tiu.  51755,  I'.  S.  National  Mutteiiiu,  niui  in  15  inclieu  lung,  Iroiii  Apia. 

llOQ.  OaUyodon  eolobicus  (HK^kcr).   Otnun;  Kant  Indies. 

Seana  fe!'-''iru*  HIi-k<  r,  ('.IiIh-^.  v.  i'vi,  Celcbe*.    S.        Hi'lu.ii  Mii-.iim  i:*n.  -Jo,  (iuniii. 

AMHlncartM  etUinetu  Bleekvr,  Alias  Ichth.,  1, 1A>,  tab.  XV,  tig.  2,  C<;k>beii.   liUalkivr.Cat.  IV.  2S7,       o{  Chltw. 

1107.  OallTOdOB  cyanogramiBUB  Jordan  &  Seale,  new  species.  Samoa. 

Heatl  \u  li-ii^'tli:  <lepth  2.75;  eye  7.t)o  in  h<'a<l;  >iiMiit  LM-'V  in  head;  intarorltital  2.96;  dOTMl 
IX,  10;  aottl  III,  9;  eoikv  2-24-6,  two  rows  on  dieek;  lower  limb  of  preopercle  bars. 

Body  oblong,  oomprenn^l,  the  upper  profile  (rem  origin  of  donal  to  middle  of  snont  almost 

Ktraight;  from  t)iiy  |v<.int  to  haw- uf  lowtT  jaw  the  protilf  Ih  Itliintly  niiinilt^il:  h  siiiL'l>- Hiuall  |i<i-tcriur 
canine  on  upix-rjaw;  upper  lip  broa<l,  coveringtwo-thinlH  or  more  of  uppertet-tli,  iovter  jaw  narrow, 
t  overin^  lex.-"  tliun  half  of  lower  teeth;  depth  of  i-umlal  peduncle  2..50  in  liead;  three  Hcalet*  in  front 
of  dovanl  An;  loogeet  my  of  donal  about  3  in  iHsad;  base  of  anal  1.50;  2.20  in  base  of  aoft  donal« 


Ha  lonprt  niy  alwuit  .<  in  bead;  pertonil  l..'V);  ventral  2,  it.«  orijfin  slightly  iNwtt'rior  of  a  line  with 
pectoral  and  dorsal;  caudal  very  alightly  euiai;ginate,  lon^t  ex|MMed  my  2  in  head;  exposed  middle 
ray  S.50. 

{■"iMr  in  life,  cn-i  i;.  liriiwiiifh  green  on  ));ii  k,  Aa-licil  witli  u'mMi'ii  !>rliiii<l  mi'Mle  of  |K'rtom1,  the 
region  mi<l»a>  lielw.  cn  miiMIe  i>l  anal  ami  ilorml  In-ing  di.-tini  tls  lii  iirlit  yi  llow;  wales  alxn-e  brown 
edged,  those  below  e<  I  )R-d  with  |iitiki!'h;  head  dark  brownish  abuve.  I  lie  si<leH  uiostly  bright  greenish 
blue;  belly  light  clear  blue,  i.<  caudal  peduncle;  cheeks  gulden  washed;  three  green  ctriiwa,  with 
purplish  flrab  iH-hind  eye;  lips  blue,  jtrcen  liehind  and  whitish  in  front;  side  of  belly  with  four  bright- 
blue  Btri|M's,  unc  median,  the  iiiti-r^paiis  uf  hri^rlit  piiikii-h  brown,  whicli  might  Ik-  iIcj'.  ril»-l  a«  three 
pale  browuii»h  red  stripes  through  tiie  blue;  iloraal  deep  gray-blue  in  the  dit^uU  half,  the  ravH  brown- 
isb;  the  proKiraal  lialf  light  greenish  white,  with  a  median  green  shade  most  distinct  behind;  caudal 
rl.'jir  Mm-  with  wme  V)ra8«y  8ha<lc!-:  anal  clear  green,  bright  blue  af  edge,  with  H  8tri|>«  niaih»  of  green- 
ioli  white  Hj.ot-  at  l)aw;  ventral  biuenn-eti,  .li  c[«'rand  bluer  on  i-dge;  jKH-toral  grcenich  blue,  it*"  upper 
distal  third  a  iliffu.-c  blackii-h  blotch,  the  lir.  a.-^t  at  it»«  Iwfw  de«'p  blue;  ttvth  and  jawf  blue. 

Color  in  spiritK,  liaek  light  brown,  sideti  dull  yellowish  green;  lower  part  of  belly  through  sides 
and  caudal  peduncle  (lale  green;  three  rather  distinct  greenish  lonfrltodinal  linmonsldeRof  lielly;  top 
of  head,  ini'hiding  nui  lial  n  t-ion  and  snonl.  purti'i-li:  :ii:ir_';n  ..f  lij>"  yi'Il. iwi'.h ;  iris  goiilen:  lecth 
green;  a  green  line  with  darker  margiim extending  around  iijw  jMif^terictr  to  yellow  margins,  >ht*v  lines 
nniting  at  ai^^le  and  extending  Iiaick  throu^  lower  part  of  orbit  acroas  the  clieek  to  poaterior 
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maifin  ofofieitde;  Aiilwrt,  indbtinci  green  linethnMBh  upper  part  of  orl>it  extcn.iinK'  l'i><  k  t..  uj.ikt 
tnarv'in  of  optTi-li';  npiw  r  tliinl  of  ilirml  t:rt"en.  thf  color  )>n>adcning  mnd  vxtemliug  to  bae*  of  fin 
ttiiU'riorly;  lower  U\it-thir.lM  of  tin  yt•ll■>wi^ll  with  a  iiinrc  or  U-i«  dirtinct  jfrwenich  oentnl  arM  whicb 
bfoadans  posteriorly  aii<l  anteriorly  i-  repri  sniiiHl  by  «luj«ky  liloli-lit-s^  ■m  wfln;  anal  livicl  );r«<en,  • 
narrow  ydlow  line  at  bwe  which  exteiulH  otit  tu  tip  of  seventh  anal  my;  pectoral  grei^nish,  the  tip 
porplifih;  ventml  ontfomi  pale  tireen;  caudal  mufom  dark  green.  « 

Tliis  siMTttti  in  reprerH-nttil  by  oiM  ■paclnwn  from  Apia,  the  type,  no.  51786,  U.  &  Natkmal 
Museum,  l«*n^li  lO.'iO  in<'lu'«<. 

1108.  Oallyodon  cypho  Sealf.  (iuam. 

SnirM  rjTfiAo S<iil<',  Hlntn-p  Miimmiiii  1901.  Vi.  GtimOU 

Head  3  in  k-nt{tli;  <lri>th  3.20;  inteiorbital  8.80;  dorsal  ix,  10;  anal  tu,  0;  pectoral  14;  scalea 

2-24-6,  lateral  lint*  inl«'rrii|itfd,  tlw  tubes  branched;  two  row*  of  scale*  on  cheek,  with  Hv«  scales  in 

lower  row,  |irco|i.  n'ulMr  linili  Imre;  |tliarynj:i-ul  t<-i-tli  iiiiM  rneiii-Iiki'.  a1"iiit  iwicfiL-  li.ii^jiiN  wide,  tlu! 
anterior  ones  the  longuHl;  teeth  quite  projecting,  their  leiigtli  e>|ual  to  orbit,  two  posterior  caninett  at 
angle  of  npper  Jaw. 

Iliwly  ••Mmhj;.  i<>iii[iri'>'si-<l.  (he  tipp«T  prnlili-  r,f  back  qoits  convi'X;  !<iioiit  iiiui'h  iirixliicc"!;  li|in 
Tiarniw,  Hiarccly  covcrinii;  oiii--half  of  juwc;  (-uudul  lunate;  pectoral  1.33  in  head,  its  bwH?  5,  their 
Hbortf^t  ray  4;  ventral  l.SO;  base  of  anal  1.50,  2.H3  in  bam-  of  donal;  4  scales  in  frootof  donal,  and 
4  behind,  its  base  convex,  its  posterior  nys  longest,  3  in  head. 

Color  in  spirits  a  tinifnmi  light  green,  a  darker  Uotrh  extending  o^-er  top  of  hesd  and  niii<i-r  part 

iif  thiH  Ti  li  s;  ti  I  'll  LTcciii'-h  at  liuvc  «  itii  w  liitt'  inaruin;  lip-  a  bri>;hti  r  vti  i-ii  «  itii  a  wa>li  'if  ycll.iw  l^ii, 
a  itarniw  black  liiiv  ni^itr  tliirir  utar>;in!*;  tiuH  grtt'nii'h,  dorxal  witb  narrow  iutraiiiarginal  line  ot  black, 
anal  with  n  broad  edge  of  brighter  green,  a  narrow  black  line  tbrou);b  itA  outer  third,  inner  two4birda 
white  with  wm^h  uf  green;  ventrals  white  with  slight  greenish  wash;  caudal  giMn,  lifter  in  center, 
with  a  dufky  intninmrvinal  line. 

It)  spirit*  tlx-  (hI.. ring  is  similar  to  Cbil|ye<iM&alacjflwis.  The  type,  no.  100,  Bishop  Museum,  la  0.6 
:iM  111-  lonu',  (mill  <  iimm. 

1109.  Callyodon  troscheli  I  HIct'ker  1.    I.uy!<un.  Kaet  Indieti. 

Urarut  lri>tyhtli  BIwkiT.  HaUtvIa,  Un.  Java. 

ntmOotanu  IroKheU  Bleeker.  Allaa  Ichlh.,  i,  J&,  Ub.  vii,  Ag.  i,  Java.  8|«in4achner,  Oeuka.  Ak.  WIm.  WIcn,  IXX, 
1900,  MM,  lnjma. 

1110.  Callyodon  macleayi  Jordan  &  Scale;  new  name.    New  Cuinea. 

/•»ruitim-urui/rimtaJi$  Marli  tty.  I'nic  l.lnn,  Soe.  N.  S.  W.  IWO.  690.  not  ol  ciim  r  X  ValeOClenilMi 

1111.  Oallyodon  gymnognathoa  ( Bleaker).    New  Guinea  (Maclcay). 
1119.  OallyodoBjoirdaiii  (Jenkins).   Oalo:  lMaf<do.   Hawaii;  Samoa. 

iwiiiiiunintt  jimtnui  Ji-nkin».  Hull.  I',  s.  Fi»h  ('omni..  XIX,  im<in)),6t,  flf.  21,  ManalldM. 

We  liave  1  tine  sjiecimen  of  this  large  and  brilliant  iierrot-Hsh,  20  inclien  Ion;;,  from  .\pia.  The 
species  is  hijrlily  valiiwl  at  Honolnln  by  the  iuitivtt<,  who  eat  it  raw.  .\  color  drawing  o(  tbe  ci»e<  iiiieii 
from  Apia  if  i>iiMi-lu-il  m  .Inrdan  Jk  F.\ermann>  re|M>rt  on  the  fifbes  of  Hawaii. 

Head  2.85  to  end  of  vcrtcbne,  depth  3.75,  eye  8.75  in  head;  snout  2.25  in  head;  interorbilal  2.t(5; 
dorsal  %%,  10;  anal  iii,  O;  scales  2-24-6,  7l  roww  on  cheek,  the  lower  row  of  S  sealcs  on  lower  limb  of 
j>reojM>rcle. 

IttMly  obloiiiLT,  i'iiiiprt>-i-<l,  unteiior  proiile  Ulunliy  |Hiiiite<l,  the  8nout  in  front  ot  eye  Ijeing  gib> 
bous;  depth  ol  cniidnl  |K<liincle  2.110  in  bead;  a  diclinct  upjicr  |Mj«terior  canine;  Iipt4  rather  narrow, 
covering  about  one-lulf  of  upper  jaw  and  one>thir«lof  lower,  6  rowsol  scales  in  front  of  dorml;  longest 
my  of  dnnni  3.90  in  head ;  tune  of  anal  1 .75,  2.7A  in  haw  of  doraal,  its  longest  ray  3  in  head ;  iioctoral 
1.50;  vi'iitial  l  iKI,  rmnlal  liccply  liinati>.  ttii-  iipjuT  am!  low.  r  rav»  prolonged. 

Color  in  life,  grt-eii,  bright,  clear,  un  back  and  |M«teriorly,  belly  and  head  bright  blue,  the  belly 
pale;  na|ie  and  tihoiilder  region  with  a  deep  wash  of  purplish  brown;  rheek  and  operele  washed  with 
golden;  lipM  very  blue,  each  with  a  pale  creamy  re<l  Iwrnl,  sky-blae  clouds  on  thmat;  iris  j:..ldeii;  a 
|wle  drab  streak  ln-forc  eye;  tlnrfal  w  ith  l)lne  spineti  and  rays,  and  adeep  blue  margin  verKinmroii  black 
anteiiorly;  the  c<.>lor  ot  the  !-puic>  fliid  iii\N  varyini;  with  that  ol  the  IhhIv,  blue,  then  purplii-b,  and 
poeterioily  green;  omiige  ground-color  ol  the  luenibrane  growing  brighter  tiebiud  and  encroaching  on 
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the  grt-en,  >^  that  the  la«t  r.i  \  s  in  ^rvenat  bueandblaeKtniai^iii;  caudal  purplish  brown  toward  tlie 
bluit<h  V>ase,  then  green,  blue,  and  liiially  light  onUige  on  the  e4ge;  the  lobes  and  upper  and  lower 
murgins  dt^^-p  hhie:  anal  dnil  oran^re,  blue-«haded  at  iMne,  the  distal  half  brixht  blue;  ventral  gweoMi 
Uue,  the  DItfiiil'nini's  mostly  orati^';  iM'i  tonil  uri'i'iiir^h  l>hif,  tin-  <'i||/i'  fiiiiilly  Mr.tii);<-. 

Color  in  apirila,  dull  yelluwiah,  ohading  into  gn-en  anteriorly ;  a  itlight  watth  of  purpUahon  hfltd 
■od  nuchal  region;  two  green  Iwnda  Broond  lower  lip^'the  anterior  one  forming  the  margin,  the  poele« 
riiir  one  niiitiii^'  tiion-  <>r  K-ss  with  tTtt-ii  oilnrin;;  on  i^thniw*;  margin  of  upper  lip  yellow;  an  irr<vtiliir 
{{reeu  liiiL-  I'roiii  urbit  to  angle  ni  jaws^,  and  two  or  thm-  indistinct  green  line!>  on  eheek;  a  <lark  Motch 
beck  of  eye^and  on  posterior  lobe  of  operele;  p<if<teriurly  the  scaU'^  of  have  a  slight  waah  of 
greenish  on  ndugin;  iplnoae  doiwl  greeniah,  with  darker  tnatgin;  eoft  dorsal  yellow,  except  its  lower 
anterior  third  which  is  greenish;  anal  broadly  inaigined  with  green,  inner  part  of  fin  grayish,  with 
iOOie  gre<'rii>h  l)lotl■ll(•^';  i.i-ctunil  Kri^'"-  "  i'h  yi'llowiNh  iMintcrior  niar);iii;  ventral  >:reen,  their  mid- 
poftion  yellowish;  laudal  green  with  tNiuie  darker  blotches,  the  maigin  yellowish;  iris  golden;  teeth 
green. 

1118.  Oallyodon  strongylocephalua  (BItwker).  Tahiti  (Seale);  Java: 

SraruK  rlrnii-iuli-'-- si'i'thi*  Ilk'i  Ut  r.  Im  n.  ii.  'UV.  Java. 

1114.  Callyodon  microrhinos  (lileeker).    Fiji  (Uiinther);  New  tiuhica  (Maelvaiy). 
1116.  Oallyodon  nltvamafintts  Jordan  A  Beale,  new  apedes.    Frnju  ^'i/o-monnn.  Samoa. 

Head  2.80  in  length; depth  2.7o;  eye  K  in  bead;  8nont2.S0;  wiirrorhital  :(;  dorsal  ix,  10;  anal  in, 
9;  Bcalee  2-24-6,  three  rows  on  cheelt,  the  lower  row  of  7  unjoined  scaiea  on  lower  lunb  of  preopercle. 


Kh..  I't  —<  '^^^;■"fv^l  rj'trtimnrinut  Jitn!iiti     S^'iil**,  new  siitH'U«..  Ty|»e. 


Body  oblong,  oouipreeee*! ,  anterior  oi  head  not  evenly  rouiided  beitiuae  ot  the  strom^y  gibbous 
forehead;  depth  of  candal  peduncle  2.25  in  head:  three  row*  of  aealcein  front  of  donal;  two  mail 
blunt  posterior  canineii  in  upper  jaw.  none  in  lower;  lipe  narrow,  not  covering  one-half  of  teeth  in  either 
jaw;  )>a.oe  of  <lorxal  fin  1.75  in  length  without  caudal,  Its  longest  ray  2.40  in  head;  base  of  anal  1.60; 
'2.X>  in  luLxe  of  dorKil.  iih  rays  longer  than  rays  of  dorsal,  the  longest  ray  2.75  in  head;  pectoral  1.25; 
ventral  1.90;  caudal  lunate,  expoeed  outer  ray  1.75,  expoaed  inner  my»  2.95. 

Life  colors  of  one  aperimen  were  dark  greeniah  blue,  rather  abruptly  slaty  blue  below,  the  two 
c  iiliir-  v>  | >;i Kite<l  by  a  l<roiiil  ine^ular  I daekish area  which  pn'-si  s  1i.'l>>u  thf  eye  and  around  the  snont; 
head-pad  violet-blue,  lips  and  throat  brilliant  blue  green;  a  titriiK-ol  aaiiie  Im-k  to  ba.«e  of  i>ectoral, 
then  upward  along  opercular  edge;  caudal  peduncle  clear  blue  green i  dorsal  dull  olive,  » itii  a  bright 
blue  mafirm;  caudal  violet  with  blue  epots  on  margin  and  posterior  edge;  anal  light  blue  violaoeooai 
edged  with  deep  blue;  ventral  bluish,  edged  with  bright  blue;  breast  light  blue;  pectoral  light  bine 
with  a  median  violet  band,  ins  orange;  no  led  or  orange  or  yellow. 
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,  Another  siieclmen,  from  Apia,  was  clear  bluish  grean,  of  tbeMHM  ahmli*  everywhere  above  the 
pectoral;  eMsh  rale  with  a  brown  base  Mid  edge;  lower  parti  of  »  dear  crockery  bloe,  lew  shaded 
w)th  brown:  head  olive-greeu  above,  dear  bright  brown  on  the  ridea,  golden  olive  on  throat;  lower 

lip  oranp>,  then  a  broad  Vilno  rtripe,  a  narrow  iironfje  and  a  narrower  blue  nue  wf>aratini.'  frmn  the 
olive  o(  throat;  breast  and  ine<lian  line  ot  throat  blue;  upper  lip  Vilue  with  a  narrow  iinm^'e  edge; 
doiaal  dull  Oiaofe,  its  margin  bright  blue;  a  Neries  of  large  green  H|M>t«  meeially;  caudal  bri^fht  blue, 
an  oraqge-brown  streak  in  each  lobe,  brown  Hluidee  at  baae;  anal  <liill  dark  orange,  itsedge  bright  blue 
with  a  broad  greenish  bine  median  atripe;  pectoral  blue,  with  a  longitudinal  otripe  of  brown;  vmtml 
pale  bliif,  with  a  bright  bint-  inI^tv;  irin  Miu>  with  a  gulden  rin>c  within. 

A  specimen  from  Pago  Pago  was  brassy  green,  livid  bluish  below  and  more  bluish  on  caudal 
pednndob  head  more  smoky;  each  body  seale  with  reddish  browB  edge;  datk  gntn  Mieaks  radiating 
from  eye;  upper  lip  ib't-ji  Mm-,  tiiarginc<l  with  rt'ddinli;  lownr  tip  lilnc.  with  re<ldlnh  e<lgeand  a  yellow 
cro^liand  from  unglc  >if  uioiiih;  an  angular  blue  gnt- ii  Itaiid  fnnii  angU'  of  utouth  to  gill  ojiening  far 
lielow  evf;  axil  dii»ky;  donal  amolgr  onngs^ edged  with  blix-,  a  nailian  blackish  atrip<>  pooteffioriyi 
caudal  bright  blue,  darker  on  maigin  and  edge;  anal  bine  washed  with  orange,  with  blue  margin  and 
a  median  otrifie;  pectoral  Mae,  with  blackish  snhmafginal  band;  ventral  robln's-egg  bine,  with  bluer 
margin. 

Another  i4{weiinen  from  I'ago  Fagu  wao  very  rich  dark  Nile  green,  witli  dark  pur})li.--h  brown 
acale-edgingN,  behind  eye  dark  green  linear  blotches,  and  farther  back  a  single  light  gcdd-gre«n  oblong 
blotch,  edged  with  blackish;  teeth  bine;  upper  lip  broadly  M-arlet,  then  green,  then  narrowly  acarlet, 
then  merging  into  fuliginous;  lower  lip  narrowly  margine<I  with  scarlet,  then  bluish  green,  then  smoky 
lilar,  then  bluinh  green,  then  smoky  lilac;  ventraln  lilar,  with  navy-blue  anterior  margin  and  sky-blue 
posterior  nuugins;  pectoral  dark  lilac-iHtrplish,  with  bluer  maigios;  anal  with  bright  sky-blue  margin 
and  pinkish  submaisinal  line  meisinir  into  greenisb;  doisal  like  anal;  caudal  with  yvry  light  blue 
margin  and  nii\i-<1  uTceiiieh  bluish  and  tliin  yellowish  green  in  middle;  dofHl  and  ventral  margins 
eky-bhio,  with  j)inkii<h  xalinon  inside. 

(  M.'T  ill  Hpirits  dull  green  w-ith  a  wadiof  bloidi,  darker  above,  s<^>mewhat  purplish  on  topof  head; 
lightt  r  Im'Imw,  Hhading  into  a  i>n1e  green  on  under  part  o(  bead,  thorax,  and  belly;  the  very  narrow 
niarvin  of  lips  vtllowixh,  the  upiM-r  lip  with  a  singledark  Mulahgveen  band  above  the  yellow  margin, 
aii'l  with  a  narrow  yi-llowich  an-a  almvc  ttic  blue  lino;  a  rather  wide  uml  m  tv  (li.-tiui't  liliii>li  g"'cii 
Hue  extemb  around  under  the  jaw  from  which  twoother  lines  also  extend  around  under  the  jaw,  all  (he 
bands  tmiting  near  aoftle  of  mouth  and  extending  back  acrosa  the  cheeks  to  posterior  maigin  of  oper- 
cl«s  on  a  line  with  upper  bane  of  pectorals;  alHiut  5  very  short  purplish  lines  railiate  from  eye;  a 
lighter  blotch  at  Iwseof  caudal;  dorsal  fin  margine«i  with  deep  blur,  the  spinoit.H  |Hirti4>n  of  tin  jtule 
green,  the  soft  {■^irtion  niort-or  li'fs  blotcheil  with  |iurplish,  thecrdor  assuming  a  rather  wiile  liand-like 
form  in  middle  of  fin;  anterior,  posterior,  and  outer  maigins  of  anal  fin  deep  blue,  an  incomplete  blue 
line  at  base,  Itody  of  fln  dull  grayish,  with  wide  bine  band  through  center;  pectorals  greenish,  the 

U^ierDiaruin  dt'<'p  blue,  tli<'  {Mi-itorior  iimririii  gray  witli  iiitniinarjritial  rlusky  amt;  vi'titnd  pale  green 
with  Urst  and  st-cond  mys  lihi«-;  ratidal  with  up|K-r  and  lowi-r  margins  blue;  the  dii'tal  end  of  fin 
famadly  margine<l  witli  imrplish  about  two  irregular  purplish  lianiis  near  base;  iris  golden:  teeth  greeo. 

Of  this  fi!<h  w)'  have  7  specimens,  all  larger  from  Apia  and  Pago  Pago.  One  from  Apia,  a  very 
Urge  exanipli-  'JA  ii-^i  long,  has  the  fleshy  |iiul  on  the  forehead  highly  developed.  A  specbnan  similar 
to  tlii^  WHH  taken  liy  Mr.  8eala  at  Mangareva.  The  type  is  no. 51757,  D.  6*  National  Muaenro,  18  inches 

liiiiir,  frtini  faun  I'li-^-n. 

1116.  Callyodon  lazulinua  .Ionian  <Sc  Si-ali-,  new  s|iecies.    Piif;<i>iKi.  Siinioa. 

Ileail  I'.s'i  in  li  iigih;  depth  2.S5;  eye  T.-W  in  hea<l;  dorsal  i\,  10;  anal  iii,  H;  scales  2-24-t(;  thnH» 
rows  of  scaU-s  on  cheeks,  the  lower  row  of  four  M-ales  citvering  lowttr  limb  of  preo|>ercle. 

Body  oblong,  compressed;  anterior  of  head  bluntly  rr>unded;  the  snout  slightly  gibbous;  depth 
of  caudal  peduncle  2.S0  in  head;  no  posterior  canines;  lips  rather  wide,  covering  slightly  more  than 
one-half  of  teeth ;  live -<'ale«  in  front  of  dorsal:  ba.-e  ..f  .l^.r-  il  1  .!>0  in  length  without  caudal,  it- lonnect 
ray  in  heiid;  base  of  anal  1. 50  in  head,  2.10  in  baseof  donwl;  {lecloral  1.2U  in  head;  ventral  2  in 
head;  lautlal  deefdy  lunate,  the  upper  and  tower  raya  much  prolonged,  ttie  upper  dlghtly  the  loQgest, 
1.10  in  head. 
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BULLETIN  OP  THE  BUREAU  OF  FISHERIES. 


Life  colors  of  a  specimen  from  Apia,  deep  blue-trreen,  the  head  above  and  shouUlcrM  indigo;  not 
much  brown  *ilia<le  on  m-aleu;  up|MT  lip,  stripe  lifiow  eye,  and  Htn-aks  almut  eye  clear  blue-gTven;  a  red 
stripe  on  njiper  lip;  lower  with  two  of  rwldiKti  brown,  two  of  dear  blue;  brfiu<t  ami  lower  part«i  clear 
blue;  dorMul  blue  in  front  and  nn  <'d;n',  green  at  liani*  U'liitxl;  a  iii<'<lian  band  uf  dt  ep  reddbh  brown; 
caudal  dt-t-pty  lunate,  bluiV};ro«n  with  a  luuid  of  deep  bmwn  on  each  1oIh>;  anal  piirplinb  blue  at  bai<e, 
then  a  clear  blue  line,  then  bluiHh  irreen,  blue  at  tip:  ventral  purplinh  blue  l>ehind,  ^n^'niNh  blue  in 
frunt;  jHi'toral  clear  >;reen  above,  blue  Ik-Iow,  with  a  bluc-brown  dark  Htri|it'  lietwwn;  teetii  blue. 

A  ymiDg  example  frotn  I*a«o  Pa^fo  had  the  iris  white;  al>ove  eye  b]iick-gr»>on;  Ih'Idw  eye  gnn  ii- 
blue;  sides  green-blue  with  brown-niaroon  K-ale  niarkingH;  p«'ctoral  with  lungitudinAl  nu-dian  blackish 
blotch  and  very  briffht  anterior  e«ljie;  ventral  n>l»iHVe(or  blue  on  anterior  niarKin,  salmi>n  tinge  within; 
anal  briubt  green  blue  with  ]iink-<iabnon  Inmal  banti;  duptal  jf^-en-lilue  with  pink-salmon  median  liand; 
caudal  gre<'n-bluc  with  )iink-«alinon  lilittchcri;  gnn-n  black  Htri|N- tlirouifb  rye  and  snuul  funning  patch 
(111  oiH-rcle  and  one  behind  eye;  tet-th  wky-blue;  upjHT  lip  jrreen-blue  w  ith  inanMin  uiaryin;  lower  lip 
with  broad  saliiion-iiiaroon  Inr  l)ehind  margin  and  pinkish  irregular  blotch  farther  Itack. 

Color  in  spirits  |>efl-green,  top  of  he»d  and  shoulders  iMck  to  sixth  dorsal  spine  and  to  a  line  with 
eye  dark  bhiinh  green,  with  slia<ling  of  purplish;  this  color  M'|i«rale<l  very  distinctly  on  line  with  eye 
from  the  pi-a-green  of  lower  twlf  of  head;  a  tihort  jiea-green  line  through  upper  part  of  eye;  tip  of 


Flo.  e&.— (W/yuc/on  laiulintu  Jurdaii  «i  >k-ale.  iii-w  ypoi-leii.  T>-pc. 


Riioutand  li|«  j>ea-greeu,  with  an  imiiHtitM-t  but  slightly  darker  greenish  line  «roun<l  upper  lip,  and 
two  similar  Imt  broail  lines  on  lowt-r  lip,  the  p<j*terior  one  Tiigzauing  down  fntm  eye  to  anterior  margin 
of  isthmus;  a  bluish  s|Ktt  on  isthmus;  dorsal  greenis^h  with  a  darker  Bubmantinal  line,  lower  jiart  of 
fln  with  an  iiidistinct  dusky  line  at  liase  anteriorly  and  wuiie  dufky  blotches  jiosteriorly;  outer  two- 
thirds  of  anal  yellowish  green,  the  inner  third  jH-a-gn-cii,  I  Ink  |»ea  grivn  ar»-a  margined  by  narrow  line 
of  dusky;  pectoral  markings  conspicuous,  the  upjier  four  rays  l>eing  olive-green,  the  middle  portion 
purplish,  the  margin  gray;  ventral  uniform  gri>enish;  caudal  with  outer  rays  bright  gn-en,  the 
sublateral  rays  grayish,  ilie  middle  of  tin  bright  green;  the  tlistal  iiianjiii  is  iirayish;  iris  goMcn;  Iwth 
very  dark  grc^'H,  almost  tlusky. 

Fift»>cn  siteciuiens  from  Apia  and  PagJi  Pago.  The  tyjie  is  no.  51758, 1'.  S.  National  Museum,  from 
Apia,  leUKth  rj.90  inchei*. 

1117.  CttUyodon  cyanogrnathua  (  Bleeker).    Fate  and  Shortland  I.  (Scale);  Kast  Indite. 

i<e<.ini«  efiiH'Hjhatliui'  Vh-vkvr,  Vi-rli.  liiil.  Hi-n,,  xxi\.  <'>l',  Java. 
Pfeti'hitrnriit  rvnn'KrnrifAon,  fiOlUh4-r,  ('at.,  IV,  2ni,  Javn. 

1118.  Callyodon  mertenaii  (Cuvier  it:  Valenciennes  I.    I  lea. 
.<iftru$  merlnttii  Curler  ii  Valt-nflonni-is  IIUl.  Nat.  l^>i«.,  -tiv,       IKiy.  Ulca. 

1119.  Callyodon  spilurua  ((.Hivier  &  Vnleiu-iennes). 

.S-rirnii  •i»i7Mrii#  «'iivler  A  Valcnclenne*.  «p.  cil..  279,  IKW,  Caroline  la. 


Digitized  by  Gc 


TBX  FIBHB8  OF  BAHOA. 

Family  A\Tl(r(»Mll).-E. 


885 


&NTIO0HIA  Low«. 

1120.  Antigonia  ■taindachneri  Jonlan  i.V  E-  ortiiaim.    Hawaii;  Japan. 
IISI.  AnUgoiiiaawOilbwt  Hawaii. 

Family  ErUIPIMI).*. 

EPHIPPU8  Cnviar. 

EjihippiM  Cuv  iiT,  Ki"im»>  Annual,  ed.  1,  335,  1817  {aryus). 
Scaiophii/jta  Cn\u-r  \  N'ali  iii  icnin-s.  II:st,  Pdis.-.,  vii,  IM  (arffuf). 

Oacodojnu  Cantor,  .Malay.  h  i»U.,  1U3,  1850  \,ar<ju»:  substitute  for  Haiiopftagiu  on  account  of  the 
earlier  gemw  Statopkaga). 

1189.  Bphippus  arirn*  (GumUo).  New  GninM  (Maci«ay)$  New  Britain  (FMen,  BerL  Hon., 

1878,  HXi). 

1188.  Sphippua  multifaaciatua  (Ricbardaon).    New  Guinea^  East  iudiee. 

asakfkagM  iMMfAMdMw  AllaiM  A  Maetoar,  Prae.  Uan.  Boe.  K.  8.  W.,  laai,  m.  Maw  Ooiaaa. 

nWANB  9ml0t  *  TalMWiMBea. 

JAnqiMiM  Oavier  ft  Valendennee,  Hist  Nat.  Pain.,  vti,  ISA,  18SI  (pmctata). 

IlnrjK»h!rtu>  Cantor,  Malay.  Finh.,  162,  IH^)  ( piinrtittrt  i;  juilit^titute  for  Drepmu,  Oum  being 

genera  of  prior  date,  JJrepatM,  Drepani*,  Drtpanu*,  and  Drepania, 
OrwUmmUia  Oopa^  Tnna  Am.  FbIL  Boo.  1887.  401  (Imim). 

1184.  SnpMM  puiMtate  (GmeUn).  SMnoa  (GOntlMr);  New  Iielflsd  (TMen);  Eut  Indlei. 

-  nAUZOavier. 

1186.  Flatax  ortionlaria  (Forsk&l).  W^^awO.  Skmoa;  TMA;  Vwpm;  FIJI;  New  IrebDd; 
Sbortland  I.  (Seale);  Eut  Indiee. 
CtaMbaMMeatarii  Ftank&l,  Dcmt.  Aatan..  tit.  177ft,  Rad  laa. 

JWU  artfraterii,  OOotkM,  flKhv  dcr  ftHOaat, !«,  TatiltL    KlnniingM'.  Ftaeha  BotkM  Itomi,  UK,  Bed  8w: 

iritb  good  diagnoritaf  fha'two  Bpeciea. 
CkKltdum  reqicrMMa  Bloeh,  lehthn  «T,  taL      Hg.  *,  17B7.  BaM  ladiM. 

JfMaa  roiperWfai,  Blaakw,  Atlaa,  Ctuel.,  74,  tab.  zth.  Hg.  1,  talk,  xtiii,  flfi.  t  aad  S,  SOMtia,  Kaw  GviBM,  and  all 

other  Eait  Indian  bland*.  Mm.  Bert.  Mob..  ISM^  W,  V«w  Irdaad. 
Otiod—  pntaeennkia  UcdpMe.  H»rt.  Mat.  Poita.  tv,  «5«,  «?1,  iah.H,a».M«>,  FadBa  Ocaaa. 
MHec  aB^«a<Maa  Bttppell,  Attain «: taf.  ta,  01.4,  MM,  Bad  laa. 
nMsf  <-kr<iibT!>f  Cnricr  A  Valenctennca.  nbl.Kat  INilB.,vti,2II.UII.  Bad  S«a. 
/»'if]r.r»Wii/i'.<»<-tivlrr  A  Vrtl.iif  ientif"  Hi«l  Niit  P>.i««  .  vii,  AT  pi  IM?,  fie  1,         He  de  Fraaca. 

Tliif  ti.-li,  wnicly  ili.Mtrilmtoi  tlmuiglumt  the  Kast  ludief,  is  rather  i-ouimon  about  Ham  cm.  We 
have  three  t'perinu'ii!'  taken  in  the  seine  at  Pkgo  Pago  and  two  from  .\pia. 

The  apeciea  ia  diatinf^iiHhed  from  the  next  by  the  fact  that  the  middle  cusp  of  each  tootli  is  longer 
than  tl>e  othen<.  The  m-ales  are  eoiwiderahly  inruer  than  in  Platux  Ifira,  and  the  anleri»r  profile  i»  a 
little  le»<H  verticjil.    The  color  i»  Miniilur  in  the  two  ^^]llH•ies.  the  cnxw-hainlH  iliHapiM-ariiii;  with  imi-. 

A  apeeinien  front  Apia  was  olive-gray,  with  biackiah  on  Uic  tiua;  no  bright  colura.  A  young 
example  from  Paieo  Fafo  wm  Uaekish  la  life,  with  a  diJIined  blackish  ooalar  band;  breut  soiled 
yellowish;  base  of  pectoral  witha  laign  black  spot;  caudal  abniptlywbitiBh;  ventn]  Mack;  dorml  t,S7; 
scales  *i3. 

1180.  PlBtBX  telra  (Porekil).   Pialau  To;  New  Guinea;  East  Indies. 

CtaMBM  I'lia  VoTfklii.  I>e!<cr.  Anim..  liO.  177  i.  Red  Sea. 

HitWttcin.  (iiinlluT,  KiM-tifiter5iU"lM:.'.  HI.  IhTi..  I'silmi  I.,  Blivkpr,  Al!t».  <'lin  l..  73.  tjih.  xvii,  l\g.  2.  Ub.  xx,  IIk.  I; 
flmnatm  Ni  w  I  hilniti.  ftinu-o,  nn'l  nil  ttio  K«-l  Imlidii  i^lftinl*.  Kliin^iiiKor.  Kischo  Ki>lli.  Mwn*.  119.  Rttl  Sen, 
Jordan  &  KuwUt.  I'nx'  i°      Sni,  \  \\.  Wti,  v.<;  Fiirmow,  Uiokiu  U., Tokyo,  KafoaUma,  Bonln  la, 

Kezrn. 

CtefodoM  arUrUicv*  Bell,  I'blh*.  Traiui.  IliS.  M>l.6.  Sumatra. 


Digitized  by  Google 


886 


Buuumxr  or  the  boksait  of  wshxrxmb. 


Platax gaimaTtli  Cuvlcr    Valenciennr*.  HUl.  Nat.  Poim.,  ro,  2M,  Utl,  M«W  OoiMa. 
iWoz  btnt  BtMker,  Dwtfo  BUdr.  Ottobw.  TtB,  IMS,  CclibM. 
fWwaniAaiHHBlMtar,  Toll.  Bkt.  Ota.,  xxin.  A  IMMi  Srawtn. 

TluH  s-iMN'it?:,  kn')wn  hy  tfif  stnalliT  wnlcN,  in  rominon  in  the  EmA  IndlMUld  IMffthWUd  tO  ioatll* 
em  Jajiait.    It  is  rectmled  by  (iuntiier  fruni  the  I*alau  iHlands. 

1197.  FlalaspiBBatawBlMkar.  New  Gaine*  (Mac1e«y). 

Family  CH/ETOI)ONTir).€. 

rOBanon  Jordan  *  MeOngor. 

Farcipigrr  JordiUB  A  McOffvor  In  Jordan  A  Evemuttin,  Boll.  47  U.  B.  Kiii  Mm,  IMS,  1671 

{bmgircrtrit) . 

This  ft^nw  diflera  from  Chdmon  Cavier  in  the  lonK  and  high  »'fjinoiu>  doraal,  which  is  com^maed  of 
12  etout  (>pine!i  <  s>  in  Chelmon).  The  nriout,  tus  in  C^f/mnn,  is  very  long  and  slender,  bearing  the  abort, 
foriTp-lik)'  jiiwH  at  the  ctnl.   Ynm\  Progn<iihiM{fi',  a  genui*  xtill  inove  doMly  folttad,  Jbrriji^jitr  dUtei» 

in  thf  Hinall  siiilt-H,  thiTc  In-itii:  ttl>iiit  75  in  ii  horiwmtal  »«>ricH. 

1188.  Forcipi^r  longiroatria  ^Bruu«i<onut).  Hawaii;  Samoa;  Tahiti;  faumotu  in.;  King»tuill  1.; 
Tonga;  Rdat«i(8<al0);  EutlndiM-,  Clwicm  la  (aa  Fardfign  fimimimm  JoidanAlf  eOneor). 

This  ruri'iiis  am!  Iiriirlitly  culon-d  fish  rnn>rtf  wiilcly  ttirofiirh  tin-  l^'^mtli  Scan  and  oastward  to  tbe 
off-eiiure  it<laiKl>^  of  Mexico.  It  HiefiiK*  to  l>e  nowhert-  I'tniinnm.  and  l>iit  i>iw  n>e(  iii»en  was  found  b y  OB 
at  Fago  Fago.    A  few  spec-imenH  were  taken  also  at  llonoltilii. 

Color  in  life  bright  yellow,  (rout  a  line  connecting  front  of  donad  with  axil  of  pectoral  and  a 
pMnt  behind  ventimli;  aealeq  of  side  Bhad«<1  with  orange;  top  of  anoot  to  nape  and  opermlar  region 
j<'t  lihu  k;  lower  parts  of  bead  and  bn  ar't  abruptly  black;  dona],  anal«  ventral,  and  pectocal  yellow;  a 
luDic  black  spot  on  last  raye  of  anal;  caudal  (;rayi»h. 

A  specimen  from  Pago  Pago  waa  in  life  brilliant  yellow,  deeper  and  orangeH>baded  behind,  a  black 
triangle  on  head,  livid  white  below;  ventral  and  pectoral  yellow;  caudal  oolorleM;  a  huge  Jet  Uaek 
apot  on  anal. 

■BOAFMIOlHni  OiiAMWl. 

Meg<if>r<4odon  Odichen' it,  Rev.  //vd.,  ls4S,  \->  i  l,ifa,'i  iiili>). 

Eleira  Kaup,  Arcb.  Nat.,  xxvi,  iKtil),  147  (IriniigHliiri*). 
This  genns  is  characterised  by  the  constant  pmence  of  fear  anal  spines.  It  Is  dose  to  the  group 
callt^I  Lhi'i/ilKtrn  in  ('h.rti'ilon,  having  the  werics  of  ^rales  ineetinp  Rt  ripht  an>rlo^.  The  body  is  oblonir 
and  eomprej^ml,  the  i^>it  dorsal  and  anal  ]>riMluced  and  concave  on  the  margin.  Outer  teeth  of  lower 
jaw  a  little  longer  than  inner.  The  ireniw  or  aubgeaaa  Omvxhalodon  Is  near  ifcyiqwofodon,  bat  it  has 
the  Iwnly  alnioxt  an  deep  if  lonir,  nj<  in  furnilitin. 

1129.  MegaprotodoB  trifaacialia  ((juoy  &  Gaimard).  Mulu  uli.  Samoa;  Uuam;  Tahiti;  East 
Indies.  (FL  l,  ilg.  'l.} 

atrnMom  trjfMHatU  q/aof  A  Gatmawt.  V^.  Piaaifc  ii.  «Wl  pL  aa,  <>. »,  IMI.  On— k  Baf.  Y«Nia(wli]i  ttooaadal 

pate  tmlMd  cf  Mack  a*  In  the  adalc 
CSMtodtm  frfaayetirfc  MHieH.  Atliw,  tt,  pi.    Av.  I.  IMS.  RadSM. 
Jftpcj)»T«<wtwta<«agiilar<«,gesle,BM>«pMii««TOl<^ 

Olwloii  <r»iijiifcw  aohurtter.  In  Ciwief  4t  ValwiiifaMWi  ma.  Mat  film.,  vn.  4a,  MM.  VtiM.  OOathsr.nKhe 

4w  WtdH%  M»  pi.  96,  Og.  A,  PtolyaMfa. 
MtgafnMmt  itHgaitHliit,  ItlMkw.  Alias,  CteL,  B4,  lab.  xui,  flf.  4,  Java,  Batn,  OiMic^,  Halmahem,  Oram 

■■nda,  Ainlnlaa.  VUior,  OU-BMjor. 
CMMm  ttftaeWfi  Cuvler  *  Valtodcama.  HIM.  Mat.  Pobt..  v», «,  ISI.  Ovam. 
OtarfMlM  iMKiM  Cnvter  A  Valcneleniws.  Blrt.  ITat.  Fota*.,  tti,  «,  im,  m  loealttr. 

Thii^  Hjieciesi,  generally  cotntnon  tliroijjrhout  tlic  Kuri^  Indies,  is  Hbiindant  uViont  the  coral  reefs  of 
tiiamoa.  The  young  closely  resemble  the  adult  iu  form  auti  general  color,  but  differ  in  tlie  markings 
posterioriy.  A  broad  dark  band  indndes  the  soft  donal  and  anal.  This  grows  narrower  with  age,  and 
tlnally  vanishes.  In  tIh-  \  rmnu'  tlir  cinidal  it*  yellow  witli  a  narrow  dark  rp>*-l»and.  In  the  ailiill  it 
is  black,  with  a  narrow  pale  liand  near  it.'- tiji.  The  iioniinal  fi^'cies  tri/aticialis  w  the  yoiinjt  of  the 
one  called  (riaa^uAirtf  or  tlri<j<inijuhi*.   The  name  iri/axrinliii  Uah  priority. 

FiftiM-n  specimens  from  Apia  am',  i'ago  iligo.  One  from  Apia  was  in  life  gray,  white  below, 
V-diaiHHi  ^tripe8,  bright  grayish  blue,  the  angle  toward  the  head;  ocohur  band  brand,  edged  with  white 
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and  jtolden;  snout  ami  forehead  pray,  with  orange  nuwica  •boot  jaw  twn  oblon^r  whitipli  rlotulM  on 
side  jiLst  aliove  levi-l  of  eye,  the  one  endint;  near  end  of  pectonl,  the  other  at  t>tt«j  of  »oft  d(>n«l; 
dorxal  oran^fi-,  ilu»<ky  bt-luiul  on  base  of  Rift  <liir-a1,  i^liireil  with  orange,  black  and  white;  caudal  black, 
edged  above  and  below  with  onnge-yellow;  a  golden  yellow  croat>baod, »  black,  then  a  dnib  ed^e;  anal 
eraamy  cttoge,  edged  wKh  btaek  uul  white;  ventral  yellowith  white;  pectoral  oolofkaB,  omnge-yellow 
atbeae. 

Small  tpeciaiuu  have  Uie  tail  yellow,  not  blai-k  as  In  the  adult;  a  broad  black  band  involving  aoft 
doml  and  anal  and  Che  apace  between. 


Body  very  deep;  dorwl  and  anal  tioB  nearly  \t  rih  al  ]>oflteriwdy.  8Uea  wItt  vertleal  atieaka, 
meeting  at  an  ani^'l*'  aion^'  the  axix,  the  an^le  in  ihttini:  f  irwanl. 

1180.  Oonooh itodon  triangulum  Cavier  &  Valenciennee.    New  Goinea  (Madeay);  East  Indiea. 

;  and  tamq^,  CnvlOT  *  Valowtaaaoi.) 


(ArteAi)  liaaMa.  Tljiiiji. 


ANALTan  or  PObTHWAir  spBcm  or  cmnoDOM. 

a.  LmimMHU:  Mewaoliealeauf  ii;itLrit<r  \»\n  >>f         -  nnnnK  ujivritDl  iiikI  iMickwanl,  eacti  luarknl  by  n  dark  lino,  those 
of  pontcrior  l"irl  uf  l««ly  niniitt;k'        iiwunl  uivl  Un  kwnnl  nlmcfl  Mt  riK'it  iiiiuli*  wiih  the  lir»t;  »notlt 

a.m.- 

t).  Iiorxttl  nn  with  tin-  rir»(M>fi  my  i>r<>li>n»;i^l  liiui  it  v,  M\<:  «  black  (ic«llua  ttelow  It;  ocuUir  twuU  briMut;  ventral  pate: 
two  Itttick  hilt  -  tirntHs  ciiii'lal. 

r.  Iiiirxi!  Ilii  ulih  K  lilai  k  rK't'llu>  Ixlow  the  |iri>lciiifte<l  rny  utijer 

n\  !  h  ir-jil  lui  H  11  hi  ■111  1 1 1.11  k  (M'l-Ilu*    -  -  -  -  -  -  aiirij/a 

Vi.  Ihir-nl  rl!i  w  itliii  il  priHliiiTil  my:  iu«  lt]«.  k  ik-''11h«:  rjcular  Imiiil  lirwul.  » iiiti  t-lk'-'il:  ii  )'r<iHtl  black  bund  i 

<i:  il>  tnu  *i  I  111  iiMl'-  I'f  Im^o  iif  HiiJi] ;  two  lilucli  ImiiilM  oil  e«U*1jil;  vi  ntrul  [i/i'.v  , . , 

00.  sjcak'*  ii"l  iirriiTiK'i  il     hIhivc  liiili<'uti'<l,  or  ul  It  iift  not  innrk»l  l>y  litift*  iin-  iiiiK  ni  an  aiiKlc. 

i.  8>'iii<  1  lurK-i'  itrriiiiKvii  III  row*  whi<-b  ntv  vry  iii^iiiu  t.  both  iipwuni  amt  tmrkwaid aad4omi«aiidaadbackwaid, 
fnriiiiiii;  n  <'li<-<-ker-lxiafd  appvaranro:  M-ttk-i  on  middle  ol  tiody  very  Inigv. 
t.  I  ii'ular  imnd  very  broad  below;  a  black  band  on  Mlt  donal;  a  biroad,  black  band  OB  oandal;  vaalnlpal«(  mat 

Kharp  rafM 

te.  OruUr  baml  not  liriM<<(.  r  ilmu  vyv;  a  abort  Mack  nuclinl  bar;  donal  and  anal  narrowly  nl^ed  with  dark;  caudal 

with  a  <!Hrk  Uiir:  viMitnil  yellow  mnlhMrn* 

M,  S<-Ale»  not  arrHiiKfl  a*  iiliovc  iii<lic'iite<l- 

/.  Scnlco  iiiivviiial.         •ill  iiiiilillf  i>nrtx  ot  IhnIv  i,in;i-r  Dmii  ilieotb«n.  tbttacrim  usually  cxti-ndlns  upwatdand 
Iwkw  iinl.  at  IfB^'t  ;h  I- ti  r:iii  ly ,  Iii  1!;  \i'r\  nmiilL 

p,  ni.KTODONTOl'M  SlloUt  111  lltr.  i  llIK  aVO  111  Uppi  T  pMrlle. 

A.  th'uliir  bund  nitoiallr  yd'nov,  with  dark  olfct^. 
i'.  Ho<ly  Willi  7  olilii|uv  dark  stripes  ninning  upward  and  backward;  caudal  with  a  Maek  Hiwlwf;  ventral 

pale  •  pelnnHud 

AA.  Ck'iilnr  Iwtiil  bliick. 

/.  (N-ular  band  bniad,  lu  broad  ax  eyr. 
k.  Boly  with  two  dark  vlolai-onun  craaa-liand*  vuaJ«*c«iit  above,  with  Banow  vertical  streaks  kwtweeu 
them;  caudal  pednncie  with  a  Jet-Uaiik ipM;  a  Uaek  llaa umm oaadal;  vcatfal  pal«....e(MnMt» 
kk.  Body  without  black  cnm-bands. 

I.  Black  area  at  biuo  of  soft  dorwl  broad,  ■Wldlllt  ohllmir  tHra llnii  i  i  1  und  forHanl  n<  u<'s  thv 

body;  no  black  area  un  shoulder;  vratial  pale  Immintus 

B.  Black  area  at  baw  of  aoft  dorsal  narrow,  the  nbli(|uc  cr<w<-«tn-«ks  along  rows  of  wale*  oraii^; 

ahuubler  rvgUm  black,  with  a  median  ttianitular  oranito  area  on  each  side;  ventral  palc/unvbi 
Oealar  kand  laint  or  narrow,  not  so  broad  aa  eye. 

m.  Oenlar  band  otNcure:  a  black  band  from  soft  donal  acnisa  to  anal;  caudal  with  a  black  bar; 

ventral  dark  .jUvimlrU 

mm.  Ocular  band  dbUnct,  namwer  tban  eye. 
a.  Bndr  with  Wimawiia  V-ihaped  cro»-banda,  tha  amie  toward  the  head:  a  broail  yellow  band 

aeHNaaoft  donal  w  anal;  venUBldaik..........  nurtentt 

mm.  Bedy  With  ahottt  Ha  daik.  eatvad  r  lewliawili,  aaeh  wmle  porteA>rly  with  a  black  spot;  back 

wMiadafkahadai  taaBMOjrytltaw.....  dironf 

nan.  Back  hlaekUi;  aMa  with  oUltua  dnrity  Unai:  a  hiack  ^lot  at  faaaaoT  aaal  ipiaw;  a  Mack 
«|tot  OB  hnaai,  aad  t  wo  oa  bai*  U  caadal  paduaeic:  a  pala  bhMeh  on  dda  of  back;  vential 

lMle:  iintlre  eoatooT  o(  body  y^Oaw  awtomuXM 

tf.  BaoateMate,  the  prolUa  notoooeava:  oaakr  taat  veir  lMoad,«xtcndIng  (ima  the  iup«  to  the  rentml,  cdfed 
on  both  Mas  with  yoNow;  anoatWa^;  bo^  dtMky,  dov^cokmd  ahi>va,«aeh  scale  with  a  jrellowlih 
tpoi;  anaJand  hand  amm  caudal  jwdmialo  blaekt  ti|ia  of  laat  lajra  of  aaal  Aery  nd:  two  black  lima 
 TttiailatHi 
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g,  L>nDocH;eT0DON:  Hmlei  niwqual,  Uuiaeol  the  middle  p«n  of  the  bodyubnve  l«l|«*t;  teeth  miich  laisir  Um 
In  related  qperics;  rowii  »f  wnloii  nearly  horixnnliil;  mmut  moderate;  the  pniAK'  projecting  above  eye. 

•>  Bide  ollwok  with  a  larye  black  ocpIIu.*,  r>[ten  produced  d<iwnunr<I  in  a  wedgfr«haped  bloieh; 
ocular  barxl  bruaii.  mcetinf  it*  fpllow  on  breast:  a  black  band  on  margin  of  dorial  and 

anal  nrrom  caiulal  pvdiincln;  ventral  pale:  caitdiil  plain  tuit'inarvialiu 

«o.  si<l<-  <i{  IkmI}-  Willi  II  liliM-k  cnM^bloii-h  from  Inxt  ititrxiil  xfilnin  imitiuvf  anal  cpinca;  ocalar 

liitiKl  tiriuul  In-liiw:  vciitnil  biai'k;  inuilal  ptuln;  t<H-tti  uiiiliwrilM'*!  trUhrmi* 

eon.  Hl<1f  III  iMaly  (nun  fnint  of  niiat  liurkwiinl  t-iitin-ly  blarklalr.  a  black  bar  fMDi  froot  o( 

donuil  to  v<-utr«l.  whli  h  l»  1>1«<  k:  <N-ularbanil  bmad  Un'nf 

jBT*  BAaoonWBO:  Scale*  Kubeiiual,  the  terle*  extcnillnL'  hurl/nntally  or  lUgbtly  extending  pMtwlotlr;  teeth 
■nil;  ■aoU  obtuse  or  moderately  acute. 

f.  fioft  doml  with  it*  flnt  ny  pnxluceil  and  whip-like:  moot  acalo. 

Back  with  a  lance  black  laddle-Rhaped  area  covering  mor't  of  the  dunwl  and  edged  with 
while  below:  m'lilnrlmnd  very  narrr>w und  faint:  ventrul  p«le;  caudal  plmin..qiJki|^i(a» 
ff.  Body  liriKliI  ornriKi',  u  illi  \>\w\-  >|K>tH  ntiitix  ll>e  mux  uf  scalcK:  OCBlW  bUd  I 

tinvt:  bane  of  dunal  and  anal  black:  veotial  pale:  oattdaJ  plain........... 

I^b  Soft  donal  wlihou  chmiue  or  wMp-llke  ny:  mat  «btnie  w  dlilMly  acute,  B«t  ttuna. 

alxive. 

r.  H<>dy  with  atMiut  tlx  tnuuverwe  rruo-lHind*;  oculax  band  narrow,  faint,  a  black  sput 
alxn-e  it;  a  rL-ddiKh  Uind  on  cnudal  peduncle:  OMidnl  with  a  blacit  bar;  vential 
|«lt'  ...pilMlllllllltUfftlltW 

fT.  Bml)  without  dark  criKi'^hands. 
#.  Bwly  with  atjunt  lo  niirrow  dnrk  cms>— ■tn-nk?,  ini  li  ii  piw  nf  mhuH  »|Hit<.;  ucuUr  band 
narrow:  a  lilm-k  Iwr  ai'ninn  cMudwl  iK-iliinclr:  ntml  wiihii  narrow  dark  cdife;  ventral 

pale    miliarii 

4$,  Body  Willi  tiiiiits  oliUiiue  dnrk  erow-ftrcjikK,  ttkrii  a  MTlt'H  o(  n)Mtt'*  hEimik  the  row  of 
M-ulcs,  tlii»<'  ulxive  a"«'<'n<llng.  tlioM'  t>eU>w  borluintal;  no  Mm  k  mi  i-jitiilul  piilunctc; 
nimt  with  11  brood  black  ktreak  and  a  bri(;ht  yellow  one  above  it;  ocular  band  naf 

r'>»i'r  than  eye.  dharply  deflned  ..........«>.<.alMMilw 

m.  B-ilr  uithoiii  •~i  rw-t  of  otreakK,  cithi-r  oblique  or  vertlcaL 
(-  Ocular  Imnil  iin-i  ti:   imout  olilu-*'. 
M.  Ocular  liBiiJ  prii  i-ili'l  by  n  Mbi  k  !«r. 
•L  Black  bar  beforv  .  ;  <■  i  iu.  riti^;  '■mmt;  a  l>lack  liar  tiehind  ocular  band;  l«><ly 
with  dark  «tri  iik*  iiloiik'  f'-w  ■*  »>(  M^nh*»:  ii  Mm-k  iiri'n  »»iirn'muli*»i  tiy  Kot.ivn  on 

il         ,  II  u  1 1  titnl  1  11  11-1.1 1 ,  11  n f  nil         ;  u  Murk  ■•|m i[  > iii  1  in-ui.l  t'  i/rj>.  ii  i.'r** 

Vr,  Black  Imi  U'lt.n^  I'lv,  not  i  *iM-r.ii»;  iii-iH-r  iiji.  whlrli  ptili*;  n  liLu  k  iin  u  iit'ove 
i'\  !•:  tlin  I'  hlaik  biiiiilii  U-hHiil  eyf.  tin'  lip-t  oiif  ixhU'lltiK  Imrkuunl  i,i  luM 
In}  '''.  ^•  It  di>r^«l,  Niily  with    ohli'iui'  i-ninge  (tripes;  caudal  with  two  bUck 

~trl[H-^.  liiKil  vil'.hiiiii    \  1  iitrul  )<iiii  .^..QfMlillillHM 

uu.  Ocular  liiiii'l  imt  ]>rtri.de<i  by  a  black  bar. 

«.  Hide  oi  Kiiy  \i  ith  a  bia(<k  apot OT ooalliH:  omdav band  nodeinlc^  «4ied  witli 
blue,  no  black  on  Una. 
r.  .Sides  of  body  bdow  wldi  S  or  t  Mna  rtwlw.  lataial       a  rounded 

4n-i*11um  ••■...•.•.•••••..•■•••.•.«•.•...••.•...•■..••....■  fwnnttti 

V  Sill...  of  i.Kiy  bakwr  irtlh  abaat  M  fatet  itiwki;  tetaial  n*'^  )Hr»;.-. 

oliloiu:  .if/i""  11 '''I '.'I 

inp.  Mill' 111  tail  u  Ith  a  lilnrk  iM'<'lhi>;  |i«le  ttreaka  along  romol  leales;  notihirk 

on  till*:  iH-uliir  band  i»ftle-e<ljfed  uU'ti'if 

Wmr.  Side  of  iHwiy  and  lai'.  vtithout  oiellus. 

y.  Back  lilarki-li.  « ith  Uvu  whitich  bl.iti  h.'i:  o.-u)nr  Imih.1  uriUKr.  «  ith  dark 

iilVi.-''.  liin  pub',  with  dnrk  liru-s  v'I'h'j  . ',rii<t«la(ii» 

1/1/  Umly  Willi  ilitluw  dnrk  »i">i»:  .i  ular  band  linwnl.  ihlliiM    ..iiiiUi  black: 

1 1  riinil  black;  11.1  y.r.i.u  ,  nryillifj't 

U,  orulnr  Iwiid  iinnf;  ImhI)'  wi'.h  aiNiiiI  iiIih-  obli<|u.'  ilrljM-..  of  ilnir  blur;  (itmlal 
IHNlunole  and  iMmti-riiir  pnrc  of  donatl  lilack;  taudnl  Milh  a  Imiaid  liliK'k  hand: 
veulral  pate;  snout  ratber  acute  Jrmblgi 

1181.  Ohavtodon  aetifer  Forxkil.   jpu;  TijUiji  mma.   Hawaii;  Samoa;  Johiwton  t.;  Gtiam;  Tttb> 

mi;  liiindoiik'u  uixl  (''ut/-  (Scale);  Ka^t  Imlitn--. 
CkmbltUm  fUJ-  r  Hjk  h.  Icbth..  tab.  t26.  flir.  1.  lT!«y.  Coromandel    ruvk  r  .V  Viilt  iu  u  nncs,  HM.  Nat.  INlii*..  Vli,  77. 

Bolalxiia.  I'l-  ill-'. France.  Gtlntln  r.  KiM-hc  ib  r  SiuIm  >■  'M.  inf.  .v..  He.  n.  Sandwich  In    flnUb  dtSwaln,  Pmo. 

17.  %.  .Nat.  Mu.*..  V.  Ks-.'.  137,  Johnston  I.  Scale,  BLxhop  Museum,  llWl,  96,  iiuam. 
jUragmufiirai  aururi  Kb^  kir.  Atlaa^Ctot,  47,  tabb  XI.  9ufmtnL,JMn,  aiMlall  totaada  ol  tbaBMt  IndSaa:  not 

f 'Ajrfodmi  aartira  of  F'>r«kal. 
CftjrtoifoB aurtgu, gtelndachner,  gita,  Ak.  Wim.  Wien  l'.ii>i.       Ilonolultt:  itotor  Kur«kll. 

Thin  tUh  irt  tDtuinon  throughout  the  South  f^eas.  We  have  45  spedtnena  from  Apia  twd  Pago  Pago, 
where  next  to  UuttoiloH  tagabundus  it  ia  the  inoet  abuDiiant  of  the  tifitifi*.  It  is  known  at  onoe  by 
the  biac^  ocellae  on  the  donal,  one  of  -  the  laye  of  which  is  pradnoed.  The  donal  ooellua  with  otiier 
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i-hanictern  sH-parate«  tlie  sjiecies  fn>in  the  doeely  relatwl  CltaUuhn  nnrign  of  the  wiutheni  mnHt.s  of 
Asia.    The  linej)  Ht  riRht  atigle?<  «n  the  Ixnly  an'  alw)  characteristic.    THh  name  (i^]^  ia  k'^  <''>  t" 
Ghietadonto  in  Samo*,  though  priniarily  iqn^Ued  to  Zandut  catuKtni.    Tijt  m«Mw  Mgle;  ti^ifi  the 
horna  of  the  moon.  Tho  wwd  corraftponds  to  hkiiiki  of  th«  HawaiiuM. 

lift  lor^  of  a  !>^ainoan  ■pedmori,  anteriorly  (^riiy,  jmf'tfrlorly  ilci-ji  Icmon-yt'lliiw,  witli  o[)|Mitiin>r 

■tripeo  of  violet-gray;  forehead  gray,  with  deep  oraii>fe-\ellow  i-mt-f  wtreakfi;  ocular  ImiiiI  liroad, 
meeting;  it«  follow  below;  wift  dorsal  e<lge<l  with  black,  with  a  larm*  lilack  npot;  a  yellow  streak  on 
soft  dorsal  within  the  blackish  edge;  filament  black  liefore,  yellow  tjehiml;  caudal  lemon-yellow;  band 
light  bright  yellow,  bordered  before  and  behind  with  brown;  tip  of  caudal  translucent;  anal  gray  at 
baae,  ouaagt  bdiind  and  oataide,  adged  with  a  black  Uoe  and  yellow;  pedoval  and  vential  dear  giay. 

1132.  Ohastodon  auriga  Forxkal.    Afel:iiii-.«ia;  I  ji-^t  Imlioh. 

(JurloiloH  aurii/a  Funkal,  I>«mt.  Anliu..  M).  1775,  R*d  S«a.   Ciiiutfacr,         ii,  7,  Red  Sea. 

Thifi  apeciea  of  the  Indian  region  ie  not  certainly  known  firom  the  islands  of  the  RMdUci 

1188.  Cheetodon  vagabundua  Linnauf.    TiriUfi  Hutla-ume,'  Smuumma.  Samoa;  Vankolo;  Fiji;  Fkti; 

Shortiaiid  and  Kwatea  (Scale);  East  Indies. 

OModoN  ragalmndiu  Linnsui,  8yiL  Kai..  i,  466,  ladlaa,  Cuvter  A  Va)en«i«nni».  IIM.       IVb*..  vii,  eo,  18SI,  He 
de  Fnmce,  Vanicolo,  Amlmina.  UOniber,  Flsche  der  BQdiiee,  -IS,  everywhere  in  Faljraeiia. 

Tttraf>(i¥ini>trtu  roflabuiwlu*,  Bicckcr.  Atlas.  CliEct..  4.H.  tab.  xvi,  Sumntra.  Jnvii.  Celcbea,  and  all  ttthcr  blandii  n(  the 

Ki«-I  Iti'li««. 

ThiH  tiNh,  abundant  throughout  Polynesia,  ia  by  far  the  uiuBt  abundant  i!|)cciea  of  the  group  at 
Samoa.   .Seventy  specimens  were  taken  at  Apia  and  Aigo  Fsgo.  The  species  is  not  one  of  the 

brightest  in  color.    In  the  pn-wnce  of  narrow  streaks  meeting  at        aogks  it  reasmbles  Chdodion 

Klifrr,  bat  it  haii  neitlier  dorsal  filam.'nt  nor  (jcellue. 

Life  colofH  of  one  (<|iecinien,  ^Tv.y,  oliva<-eiiii.i  alMive,  becoiiimt'  >.'"Mru  hiOiiiid;  oliliijue  .'»tn'aks  of 
purplish  gray  meeting  at  anglea;  ocular  band  bro«d,  not  pale-edged  except  below  in  front;  forehead 
gray,  with  six  orange  crass  shades;  flnit  dorsal  black,  with  a  median  yellow  streak  which  widens  to 
cover  M\(iA  of  Hoft  dorsal;  a  broad  l>la<  k  margin  to  nift  dorsal;  a  Mark  b.irat  \\n  ha-r,  edjre<l  In-fon?  and 
behind  with  yellow,  which  croeses  caudal  poilunt  le,  eiiditiji  below  on  center  of  anal;  anal  otherwise 
dark  yellow,  grayij^h  at  base,  with  black  and  light  yellow  edge;  spinen  very  palo  yellow;  caudal 
golden  yellow  with  a  black  crescent,  a  black  crossbar  behind  it,  and  a  colorless  tip;  ventral  and 
liectoral  jiale. 

TluN  KiMcles  aeeoM  obrlooaly  near  Glatedm  ti^^t  and  tends  some  support  to  Bteekec's  gnnp 

lAiiiiphunt. 

1184.  Chsetodou  xantburus  iileeker.    Xew  Uritain;  Katit  liidieo. 

durtixloK  mniiiuTu.  Dk-elnr,  Aek flue.  led. H«d.Amb4itiia,M,AaiMaa.  DeVh,Fiae.IJiiii.fli]e.M.&W.iaM.4ai7, 
Apt,  N«w  Itriuiu. 

W  ft mxauiiH  I  m»  ■urtwrf  Meeker,  Atlag.  Cht.,  tc,  tab,  avi.  a«. ».  Awbctoa;  nottjriM^ 

1180.  CbsDtodon  raflesl  Bennett.    Samoa;  Fidan;  FIJI;  Waigln;  Fapna;  Kew  Hanover;  Esat 

Indiee. 

OmMtm  fiqfM lifeaf  Bafltahflaft,  laM^aiuMtiB.  aOaUwr.  VMiedwflAdKCi,  44.taf.  n,  ilg.  c.  Ketaaada. 

nilatt,n)l.  Pel«n,1lHX.]fta.iaM,  W,llmrBaneTCK 
ntntumoftenu  rvfttMl  BleaiMr,  AUh^  QmcL.  ML  tSlii.  nv»  SnaMtn,  Java,  Bawwm,  Oddica.  flmnbawa,  TIsHir, 

BalaulMta,  Tnnate,  Cenm,  AAbalaa,  Gonin,  An,  Waigiu,  New  aetaah 
OMmIm  jtrtoeeiM  Cavler  A  Valcnelmnea,  RM.  Kat.  Mml.  vn.  M,  im,  K«w  lulaail. 

Tlii«  iiretty  .••].<H  ii  -  i-  r;»re  alHiiit  Saiima,  riinc  f|iecinien-'  in  all  Iwiii^:  taken  al  Apia  and  I'ago  I'lx^nt. 
6Qnther'«  figure  iH  fairly  good,  but  the  color  i.s  too  jtale,  the  fieh  l.ieing  more  olive  in  jihade.  The 
diecker-Uke  orange  markings  on  the  edgee  of  the  wales  gi^'e  a  characteristic  mosaic  apiiearaooe. 

Colors  in  life,  deep  yellow,  grwniHh-tinged  on  body,  very  bright  on  fins;  the  body  checkered!  with 
twoM'tH  of  pinkisli  brown  croM<-HtreakH  on  e<Igei«  of  Hcalep,  thm>  colon  purfdish  on  ftiiall  M-aleH  at  bai<e 
of  fin;  Miout  brown;  forehead  gray;  chin  Viright  yellow;  o  nlar  band  broad,  whiti.-'h-edjred  only  below 
in  front;  soft  donwl  greenish  on  acates^  then  clear  brown,  then  clear  yellow,  black  and  yelljow;  spfaiaa 
brownifih,  with  greenish  membraneii;  anal  y^llowiah^green  and  I'lirple-dotted  on  fvates,  then  clear 

liroun  with  two  yi'llow  Kirs  on  la.-^t  ray-  and  a  yellow  eil;;c,  willi  u  Mack  and  wliitc  li.  miidiiii:  line: 
caudal  dear  3'cllow  with  a  black  Ijoud,  bniadeirt  iu  the  middle,  clear  yellow  behind,  the  e«lgt>  clear 
gray;  pectoral  gray;  ventml  bright  golden. 
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1186.  COiMUNlon  palawmns  Kner.    lyuijl  i*u  wmn  (orange-Uiled).    Palan  In.;  8amoft;  Tonga; 

Tahiti;  I*aainotu  If.;  New  Hebridee;  Fat^  (Scale). 

CtaMM  fikmattd  Kmr,  8ltt.Ak.  WIm.  Wleo  IMR.M«,  Pate*  to.  OflDtlMr.  FiMhe  d«r  BfldM*,  U,  taf.  U.  >, 
Toofla,  Palan.  Suioa.  TaMll,  Itanwni,  Mew  HaMdai. 

Of  this  liaiiilsiii!if  !ittU>  ninlodcn  waWCUre*!  6  njieritiienH  fn)ni  Apia  and  Pb^o  Papr..  Fmtn  inogt 
other  Hj>ei-ie»,  (  'li:iiinl(>n  jitlripfn/ii»  in  known  by  the  yellow  median  Mtripe  on  the  black  ocular  Iwiid. 

Life  cctlore  of  a  Np«x-imen  from  Apia,  yellow-<ilive,  dear  yellow  behind,  gray  on  aides;  forebMd 
blac  k;  ocular  band  yellow,  edged  on  each  cide  by  black  ami  gray;  praorbltal  yellow;  yellow  on 
l.rt-o|iercle;  dota  and  wnvy  bands  i)urplinh  hluok;  doraal  brown- ilive,  riearer  behind,  a  broad  golden 
cHli^e  net  off  by  a  black  line;  caiula!  jKNliiin  if  rlr.ir  liriu'lit  Mnini.'c,  a-  ifi  llUamuthn*  {flaviitiimm),  then 
light  yellow,  then  black,  the  fin  mostly  tranalucent;  anal  creamy  brown,  with  a  black  strwk  above 
and  bekm,  the  edge  adled  greenlth  gray;  ventral  dwky;  pectoral  eotorlera;  aUadc  bhutehon  aape 

before  dorHal. 

1187.  Chaatodon  uUetoiuie  Cavier  A  Valendennea.    Samoa;  FMuaota;  Tahiti;  Guam;  Kinge- 

raill  I.;  Baiataa  (fleale). 

fhtttodim  wirtriMi*  Cuvipr  A  VbIi  iii  ii  iiin  «.  Hi-"..  NBt.  fiii"  ,  VII,  39.  IKtl.  Uliet««. 

Chrindon  Jatniln  GOtithrr.  Fiwhi-  <liT  siiilm-v,  W.  t»f.  27.  r>umolu,  Tiililli.  Hnnoy,  S«ra<ia.  Kliiif»nilll  I.:  notof 
ciivkT,  ^^^Ale,  Bioliop  MuM-um  IWl,  101,  <Uutiii. 

Of  thia  fiah  we  have  8  spevimena  from  Apia  and  4  from  Piigo  l^ago.  It  is  well  diatingaiabed 
from  the  cktely  relatM  Guitodan  fateuh  of  the  Eiat  Indies,  wfth  which  Bleaker  and  GfinCber  have 

COt]fi)iiiid(Nl  it. 

C'olorx  iu  iUv,  li),;lit  |j;ruy  <>r  clear  whiliHh,  slightly  liro\vni!*h  in  front,  bluish  metiially,  with  two 
hmad  ero«s-ban<l!'  of  dtvp  drab,  the  |>o«iterior  deepeninx  to  black  al*ove,  lioth  lading  l>el(iw  but  evident 
lielow  the  level  of  the  jtectoral  fin;  above  they  exti*nd  on  the  dun^al  fin,  the  anterior  liar  narrowed  and 
aharply  turned  Iwckwanl  at  ba.«eof  i!>pinou8  dorsal;  the  two  croN9-l»nd.-! and  thepnle  int«nipace marked 
by  15  or  1(5  narrow,  xliarp,  nearly  vertical  lines  vf  (IntU-lilack,  like  jH-ncil  niarkj",  tlietm  c«.)rre(<i«)nding 
to  the  rows  of  iKalea;  area  tieliind  second  lateral  band  clear  golden-yellow  on  Irady  and  tins;  ocular 
•tripe  broad,  deep  Mack,  withont  edge;  snont  dnskj  above;  an  obht^g  vertical  jet-black  spot  cnxHing 
narrowest  i«:irt  uf  cutiilal  pfilnuclc;  >'|iini>ti.«  <l<«rxa!  dear  liuht  yellow  aloiij:  cV^r;  j-oft  dorsal  and  anal 
golden  yellow  like  the  Unly;  dur>'al  with  two  niirrnw  limwn  Htreak--  not  |»ur5ilU  l,  then  light  yellow, 
brown,  and  finally  a  blackiah  edge:  anal  spines  )>riL'l  :  1-  i  yellow,  the  lins  with  three  dark  parallel 
streaks^  two  brown*  one  Mack,  then  a  golden  edge;  caudal  golden  yellow,  with  a  Itlack  carved  cna- 
atraak  and  a  broad  tnoiparBot  etige;  pectoral  oolorlcai;  veotnl  aoiled  wkfte;  ft>rahead  iridi  Mat 
brownish  yellow  crows  stieak.  Another  apedmen  with  benda  black  catber  than  violet . 

1188.  Chstodon  lineoiatua  ('iiviiT&  ValencieniMS.  Hawaii;  Samoa;  Kew  Hanover;  KewOolnea; 

Full'  i  .S'alci;  hjit^t  Indien. 

I'hartoilon  IinfJalu$  CMvivr  &  Valvm-lennc*.  Hlxt.  Nnt.  PoiSi.,  THaMiUn,  U*  a*  Frmnce.  muiy  &  (liiimiinl.  Voynae 
<lc  l  Afitniliil--,  SH).  !»;!.',.  II,.  ,1,.  FnilKC  (iilnlbcr.  Fluctie  <1<t  snrts^',  llawnii.  .-i«tniin.  Tahiti,  Klnr-'ni"  I- 
Slflniliii  liiii  r.  SlU.  .\k  WtM.,  Wlrii  I<.«ii.  41,'.';  IIoiii>lillil. 

lytrafjoHoplnit  IhKotatui-  l!l<-<  k<  r,  .VIlii",  rii  i  t  .51,  tiil>  XV,  (•ik<.-.  Siimlumji,  Hi>ri>^,  TtTimH',  Aintir>lni»,  Kanda. 

0i.rti>iton  luiiitlut  ( Kdri'iiU  rv  i  <'\>\  ii-r  .V  Valcm-lenrn-?..  Hist.  .Siit.  T'^i-..,  v:i.  .>T  IMl.  Red  ikn. 

OuttiMlmornfrytuiltt  BIfeker,  Ternate,  9de  Beldr.,  6(B,  Ttrutc.    i'ctt'rv,  Ih>rl.  Mon.  WH,  2X1,  New  Hanarcr. 

fltotoclM  h^U  BiMker.  Baada.  Sdc  Beidr..  91,  Baada. 

Thin  Xtofgfi  and  handrame  species  is  common  at  Honolulu  and  westward  to  the  East  Indisai  It  ia 
reconled  from  Samoa,  but  we  did  not  find  it  there. 

1189.  COwtodon  luanla  (Lae^pMe).   n/ff^  tmaiua.   Hawaii;  Samoa;  Fkpna;  Oaabm;  Tahitf; 

Raroton^ra;  Xiikaliivii;  Makatea  and  Tahiti  (Seale). 

l-umiri  utruf  iumti'i  1  ji>',  |>.sl,-,  lU-i  Njit.  I'oi.v*  ,  iv,  .VC,  ]WH.  He  de  Praaea. 

Chxti^lfn  tunuUt,  l'u\  ii>r  .V  Vnli'i]i'l<  li!i.  -  HUl.  Nut.  I'hI-.,  .V.>.  ],!.  IT;-!,  18>l,]lSd«  naiMS, -PrilMM Of  Wakal.,  N«W 

Giiliu-R.  Aii>inillji-  <;ri;itlnT,  Ki-<'lii' (Kr  Sihl-<-f.  (J.  lliiwnii.  Tiiliitl. 
<'A«'''»'f'in 'uv-  ' '."if Cuvirr  .V  \  ^.l.  ii'  ionnc-,  Hi-1.  N<it.  I'l-iv*.,  (^.',  Ounlan;  VMiitikV 

TV/m/^ntii/.rriK  I'.Mi  j.i/iin,  Hli  i  ki  r,  AUaa,  ChHft.,  44.  tab.  .\ll;  liol  t'*4rtw/(//i.'""''i'i»i.'»  Kurvkiil:  .Im  n.  Hawcaii.  Jlnnit-O, 
O  i.'in  ".  .<iti)^'l,  Titunr,  llalmataeia,  Baro,  Amboina,  Cemm.  New  Ouim-n. 

This  splendid  apecice  is  ratiier  common  about  Samoa,  aa  at  Honolulu.  It  Ium  been  oonfoonded 
by  Bleekerandothenwith  CA«Mofi,/iMCjalM«  FonkAlol  theRedSea.  The  varied  markings  of  the 
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ahoolden,  with  the  broad  white  poatoeniar  band,  an  cbaiacteriatlc  In  the  adult  The  cbanga  in  the 

yoangare  wvll  figaivd  by  Dr.  Ounther. 

We  have  15  specimena  from  Apia  and  PaRo  Pago.  One  was  t-oloml  \n  life  as  follows:  Dwp  golden, 
a  little  olive-tingeil  anil  more  dusky  on  hack;  chin  gray;  jiatcli  iH-liitiil  ociiiar  t<tripe  clear  gray;  ohli<|tii> 
black  band  bordered  before  and  behind  by  clear  golden  brown,  a  blacktah  blotch  at  liret  doraal  spine 
with  golden  brown  behhwl  it;  apot  on  caudal  peduncle  and  atripe  on  doraal  golden;  a  brown  shade 
acr<>K»  ilorsal  ami  aniil  Ih  sIiU's  hlack  tipa  and  dark  brown  bandi;  rantnl  golden  with  aomedndqr; 
pectoral  and  edge  of  I'audal  colorleas. 

1140.  Ohatodon  flavlroatrfa  OQnther.   Vavau;  Tonga;  FU£  (Seale). 

chitttxIiiM  fimirnttrit  (tunthor.  Fifchc  dor  SOflncc.  41,  Vavau  (Friendly  !■.>. 

1141.  ChBtodon  mert«nai  Cuvier  &  Valenciennea.    7y!(^ |M'ipa'f.   PMimotU  Is.;  Samoa. 

(.'hsrityh'n  mfr(m<4  Ciivicr  &  VnU-n<-li.-iiiK-«.  HIM.  Nnl.  Poind.,  vii,  47.  1881;  aftfT  A  drawing  bjr  Merteiu  fram  a 

i  iin.  n  from  nil  unknown  l<M»ji]ii\     'intilluT,  KUrhe  iliT  Sililti-c.  I.'i,  taf.  'id.  tip.  ii.  I'li'imnH!. 

0(  this  rare  speciea,  hitlierto  kni>wn  only  from  the  scanty  original  description  and  from  the 
excellent  Agnro  given  by  Dr.  OQnther,  we  have  fonr  BpeiSmena  from  Apia  and  Biv* 
ftlMvicH  in  known  hy  the  prei^Mice  of  four  dii^tinct  angular  cross-band?,  with  aonw  fainter  ooea.  Behind 
thcau  iM  a  hroad  yellow  croaa-lwud  involving  uioet  of  the  dorsal  and  anaL 

The  apedes  (OUriodon  jwnttanis)  called  Tttngenop^  muHeuti  bjr  Ble^er  la  diatind  (rou  thia 

Oolora  of  a  specimen  from  Fago  I'ago,  bluish  gray;  rich  orange-yellow  behind  laat  donal  aptne,  on 

1)1  idy  HU't  (InrNal  imd  Hiial  fui.",  itirludiiijr  all  of  soft  dorsal  and  inust  of  anal;  forehead  and  a  wapiilar 
bar  ilark  brown;  <x-ular  Ktri|>e  Imiatier  above,  when-  it  is  whit(i-e<lged,  the  two  not  meeting  tielow; 
fiveV-ehaped  blackish  crow^liars  on  Ixxly  behind  shoulder,  the  angle  toward  the  head;  4  rows  of 
spots  in  concavity  of  laet  bar,  between  it  and  the  immaculate  golden  area;  first  dorral  light  yellow; 
second  with  edge  of  black  and  light  yellow;  anal  dn«ky  gray  in  front,  eilged  with  orange,  iMwterioriy 
like  ilorsU;  caudal  light  yellowii^h  gray  at  l>ii.«e.  then  deep  OtM|ge>yellOW,  edged  with  •  llneline<rf 
blai  k.  then  yellow;  vi-iifnil  w>ile<l  gray;  [pei'toralN  jiluin, 

114S.  OlisBtodon  dixoni  Ite]^.    New  liebridet<. 

Ctatedm  lUinif  Besaa.  Ana.  Msf.  KaC  HliL.  1101, 33^  Maw  HsMdta. 

1143.  OhsBtodon  melannotuB  Bl.x  h     Schneider.   TiJIUfi  pnUpnk  pifiptfi.  Samoa;  Fiji;  New 

Guinea  (Macleay);  Eael  Indies. 

OtoMwi  siilswasftn  Modi  4  SChasMer,  >ifsu  Ichllt..  W.  im.  Mslawas.  4tBllNr.flnlw4«r«Msie,4«,  auioa. 

FIJI  Iiajr.  FUMsof  India,  m  pL  a«,  ii.  1.  InMs.  nelndaidHier.lclrtli.Beitr.,xvi,m,l«N.  FQL 
Chmttdm  dsmHt  Cnvlcr  A  ValcndcBiitii,  Hbt.  Kat.  FoUn.  Yir,  71.  Mdocaas;  name  picaeenpM. 
OtaMM  sMivisafas  (Bnsataii)  Oavier  4  Valsiwtawts,  Hhl.  Nat.  Ma.,  vti.  R,  Massaab:  nasM  piMMBUpled. 
C>B«s*a  aMsrt— fCavler  A  ValaBotoMMSi  OM.  Hat.  Mk,  vn,     lis  «•  Wimnt. 

MrsfMMplnM  laelMriM  BIsekcff.  Atlai,  ChBL,  41,  lab.  xiv,  Bam,  OSIsbsa,  rietaa,  TIaMr,  Taraats,  Csfao^ 

Thii'  s)-e<ii-s  is  ratlu-r  rurr  aliout  Saiiinn,  •mly  -^t-ven  specimens  being  taken  at  Apia  anil  Pago  Pago. 
The  diffuHe  Mack  x[>ot  at  the  Ijase  of  the  anal  and  the  black  spot  at  the  throat  are  characterixtir  traits. 
Day  has  given  a  fair  figure  of  the  species. 

Life  colors  of  a  specimen  from  Apia,  gray,  the  contour  all  bright  yellow;  a  broad,  blackish  patch 
occupying  the  whole  Ijack,  this  edged  below  by  dull  whitish;  a  large  whitish  blotch  in  the  middle  of 
tlie  back;  acales  with  tliiaky  ross^  of  diffuiM;  blackish  8|>ot8  running  upward  and  Ijackwanl,  these  more 
streak'like  alwve,  the  spots  separate  below,  most  distinct  at  base  of  anal,  where  they  are  gathered  into 
an  oblique  Jet-Uaek  apotof  Irrcgnhir  ontllne;  a  black  streak  aleog  lateral  line  posteriorly,  widened  into  a 
jet-blac-k  blotch  Ih-Idw  last  Hoft  dorsal  rays;  a  siiialliT  black  lilotdi  alxivc  last  ana'  ray  on  wlye  of  i-audal 
pe«hincle;  ocular  band  narn>w,  edgi?d  on  Itotli  siilen  with  bright  y<-llow;  region  iK'lore  it  brownish 
yellow,  clear  yellow  at  throat,  a  dusky  s|H<t  on  bn-ai<t;  spinous  dorsal  deep  brownish  yellow;  wft  donal 
dusky,  then  yellow,  then  a  broail  blackish  bond  with  a  Uack  line  above,  then  clear  yellow,  with  a 
dusky  edge:  anal  bmedly  clear  yellow,  with  a  brownish  shade  across  it,  then  dusky,  then  a  black  line, 
then  clear  yellow;  caudal  bright  yellow,  with  a  narrow,  dusky  shade,  then  n  blackish  erass  line)  the 
posterior  Imlf  tranaluoeut;  jiectoral  c«^ilorlem,  light  yellow  at  base;  ventral  golden  yellow. 

Another  specimen  from  Apia  had  the  lower  half  of  ride  light  blolah  gmy,  above  bbeUafa  with 
a  pale  area;  nmrgin  all  aronnd  yelk>w,  goMen  faelow,  <naiige  above,  with  bbick  Uiarklnglb  peetond 
and  also  broad  tip  uf  caudal  colorless. 
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1144.  OhwtodoBreCiealata*  Caviar  A  VdendfltniML   MaU^pHUpuk;  lymjlafw   Simot;  TdiM; 

ritii;  Pmiiiintii  }•>.:  Ranifnni/,)  an<l  Raiatea  (?«eale). 

Ctiitli-liiri  r</i.  ii/-!(i«  Cm  liT  .V:  \  iiU'iK iiuiii'-,  Niil  I'lilw  ,  VII.  X'.  Tahiti,  Ule«. 

<'*.rri>-('>ii  .  >.('f.i;i«  (iuntluT,  Ki«-h<' il.  r  Siiilwf  ni,  rniimusu:  n<.r  . if  nii»  li  m.r .  .f  Hlwker. 

fltuTlitlon  !fllity>*ut  (jiioy  &  lii>im»r>l,  Voj.  A-iriilitln'.  IsJiTi,  ii  liaiulxiUH-  lin>w u-coUir«*«l  niK-ciif  nctii  nt  <>uiiiil 
but  not  «i-nirr<1;  *•  Wt  at  the  flngvr  when  •|.pMH.  ht"i1."' 

This  splendid  speciw  w  nther  imre  about  Samoa,  only  12  specimens  being  takea  at  Apia  and 

Fitffo  Pngo.    It  w  quite  different  from  Cfttrfodon  talari*  of  the  East  Indies,  with  which  it  hw  been 

C4>nf(>iiii<l('(I  )<y  <  iiinllii  r.  whii^ivoHa  t'lL^nrr,  lust  ttu- l  olnre  nf  the  fi-li  are  hrightw  than  Ul platS 

woulii  indii-aU'.    Th«-  K'arit'l  jmU'li  *m  the  aiiiil  i:^  t'Hi>ecially  charactermtic. 

Life  colors  of  a  Hpecimen  from  Apia,  black,  duve-frray  above  and  behind  ocniar  band;  spots  on 
8caUt<  bright  yellow  lielow,  gray  above;  edge  of  ocular  Htri|tc  troldi-n;  foivlu-ad  atxl  snout  drab;  lips 
golden:  doraal  drub,  edg{>d  with  golden,  with  a  dark  and  white  fitreak:  caiidal  hlack.  thi-iidnih,  black, 
yellow,  Mack,  then  a  <lral>edge;  anal  black,  being  scarlet  bcdiiml,  with  2  blark  »>tri|M-?'.  a  dull  yellow 
oiif,  th  Itji'  wliitis  vi'ntrnl  an'l  hreapt  black,  r»)ntinnouH  with  ocular  band;  ]>wtoral  cnlfirlc!*'. 

1146.  ChsBtodoa  imimaculatua  BUic'h.    TifUiji  i>uU-iiule;  Tijiiifi  ramamma.    Hawaii;  88(1100;  Tahiti; 
New  Qninea  (Macleay);  Bonham  L;  Fald  (Seale) ;  Eaat  Indies. 

ChKtodim  unimacMlatut  Bloch.  Ichtb..  taf.  »1. 1  <»7,  Tahiti.  Cu vier  &  Valcnilcnnca,  Bbt,  Kat  Fate,  Vtt,  72,  IWiUL 

Gitnthcr.  FIkIw der  sadiice.  37,  Buntuun  I.,  Tahiti.  Samata.  UOnlhiT,  Cat.,  lit,  II,  Ainbolna. 
ClurttKton  ti^tatotpitm* itnkXxm,  Bull.  V.  ».  Pii4i  romm.,  xix.  IK.)  (IWI).  «».  Honolulu. 

3Hrno(»iopfr««  mtdmaeuMut.  B)«eker,  Atlaa,  Ch«-t..  A!>,  tab.  xiii.  Jara,  Sulor,  Timor,  Amlmina.  Tfrnatf,  Boru. 
i't  riiiii.  itnnda. 

Thia  bandi<om«  species  ia  wtdeSy  difluaed  throughout  the  8outh  Seas  and  to  the  East  Indies  and 
Hawaii.   We  have  20  examples  from  Samoa.  The  single  Mark  opot  on  the  side  well  characteriaes  the 

specifs. 

Life  colors  of  a  siiecinien  from  .Vpia,  clear  bright  light  yellow,  bei-oiuiug  bluitth  gray  below;  ocular 
band  broad,  meetinf  below;  bintly  ednped  with  gray;  anoat  gray;  golden  edges  to  scales  inaklQg  faint 
oblique  yellow  streaks  on  shoulder;  black  lateral  spot,  broadly  tsurrouiKlcl  by  ^ny,  w  itb  a  wcmI^- 
sbaiH'd  downward  extension  of  dusky  i;my;  <lon«l  litiht  brii;ht  yellow,  a  black  liar  acnms  it«i  iMNKterior 
part  and  acroea  caudal  peduncle  and  unal  tin,  wIhtc  it  narrower,  the  Itand  borderc^l  before  and 
behind  by  gray,  the  posterior  edge  very  narrow;  caudal  colorless;  anal  deep  golden  yellow,  darker 
than  donal;  ventral  deep  golden  yellow;  pectoral  colorless. 

Another  fiwrinirn  wa.^^  in  life  lii:lit  jfoMeii  aluivr;  i;niy  l^•Ill  atll  ••hotilders  and  frmit  of  '■iilcs,  with 
V-shapwl  viTlical  Ijam  4>f  tUi^p  yi-liow,  the  ani;U-  ilircrtol  luuani  tlic  tail;  iH  ular  liand  \tTy  liroiid 
from  I'runt  of  dortwl,  meeting  across  breast;  Miiont  tind  forehead  gray;  a  Inive  round  hiaek  Bpot  on 
middle  of  side  of  back,  snrronnded  bygmy;  dorsal  and  anal  clear  yellow;  a  dark  bar  poetwriorly  on 
both,  extending  across  caudal,  edged  on  both  sides  with  gray;  posteriorly  Ihiais  th«  matgin  of  the 
donal  and  nnal  fm».  iK^th  with  whitihli  e^lK^;  eaihlal  ^'rayi-h  white  at  base  behind  btf;  reatol  fin  Ilka 
pectoial,  tnui«luc«nt  with  black  tlutt»;  ventral  golden  yellow. 

Compared  with  Hawaiian  specimens  there  is  a  tendency  in  these  to  form  a  lai^ger  spot,  more 
extensively  priKluceii  into  wiHlBo-slmiK-d  prfxtw  below.    There  i-^  ii'>  nilier  differenee. 

Chirfodon  xinimiu-uliii>i»  differs  HtrikinKly  from  I'lutUidim  ti>liii>jiiuHt  and  ((/if/e';wM  in  the  teeth,  which 
are  strongi-r,  not  tlexiKU'.  n.>t  more  than  two  neriex  funetionHl,  those  of  the  two  halvef<  of  eadi  jaW 
conveiging  toward  median  line.  The  horixontal  series  of  enlaiged  scales  on  anterior  part  of  sides  art 
less  marked  than  the  oblique  series,  but  are  diatii^isbable  and  osmlly  oontiniioas  with  the  lioriaontai 
series  of  snmlli  r  ali  s  Im  hind.  The  larver  Hcalsa  have  maigin  mwqaally  curved  {Lrpidoduttoiim), 
but  tliii<  ebanieter  .-i-etn:^  to  have  little  value. 

1146.  ChsBtodon  tricbrous  Guntber.  Tahiti. 

Chri'xtun  trirhruut  (;i)iiiiier.  Fi^ctie  drr  MMaM,  M,  pi.  IS,  TBkM;  on  a  dimwlng.  JofCaa  A  SnydcT,  Prae.  V.  t. 

Nut.  Mii»    xxi\,  lii;  j  Tuhili. 

ThiH  t<i>ecie^  iH  known  fntni  an  incorrect  drawing  made  by  Audrew  Cianett,  and  puhliHhed  by 
Dr.  GOnlher,  and  from  a  specimen,  also  from  Tahiti,  taken  by  Mr.  Henry  P.  Bowie. 

1147.  Ohsatodon  kleini  Bloch.   Yap;  New  Britaus;  East  Indies. 

rArtorfmtMat  Bloph,  lphili.,iv.9.tat.Sia,llv.s.aa«rKMB.  Gaather. Cat.ii.a; Aaibaliui. lUttiitlna.  Mss^ 
Berl.  Mod.  187S,  »S2.  New  Bfttala. 
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OHftii  iiMlaii»imiilMlBoch4fclMnHii.»lfit  tehth..  MM,aM. 

CTateJwtJIwwn  Bennett,  ftec.  tamm.  Cool,  floe.,  im,  i.  61,  KmnfiiiM. 
CMBdm  rfreMMMCUTler*  Valendomci^  HM.  K*l.  Mm.,  tii.  It,  Ml. 

1148.  Oheetodon  ephippium  Cuvier  A  ValtMu  ieiuMw.    l\fitifi  taiona;  T{fitifiUa;  TijUifituti.  Hawaii; 

Tahiti;  Suiioh;  Kusait;  Borabora;  Guam;  Tonga;  New  Gliulw(MaclMy);  Woodkurki.;  East 
InHiea;  Rarotonpi,  Kaiatea,  and  Fat^>  (.Scale). 
I'ht/ti'i-'ii  tjAipiiium  Cuvit  r  ,v  \  a>'  ih  Ic  tiiii'^,         Nai.  \ii  "    i>.  i  ]..  :74.  Moluccas,  Bninhiwa,  Tahtil» 

ijinitliir,  Kivhc  il.  r  Sihl'-.     3»;.  uf.  '/T,  TuiiKa,  Tallin.   !*««U-,  lllkhutt  Miwmn  llWl.  V?.  UlMOI. 

<  i<(  uvi.  r.v  Vuli'iicteniiea,a|iuei^H, BaatlniMa^onadiawlBffti)rllMaKl<]roan(, riMwInca 

Murk  itria  I'ri  nn-l  hU.v.  thi/  mini  i. 
t'h^h<*lttn  pi*i/>a"/i  Tliiollit Tf.  Kiiiiiiu  WtMxJIiirk,  li^i. 

7i/ru;/>iii<i/»/i ««  f;.fc4j/<<iirjH.  illi-t  kiT.  Alliw.  CUiii.,         liiti  \vr.  tVictio.  Juva.  t Vi«  be-.   Kli)r«>,  I'lmur,  Ternate, 
AiuUtiiiu,  (Vntm.  llHmiirlia.  liiiram,  .VewGallMa. 

Thia  beautiful  apeciea  ia  common  in  the  comi  reefs  about  Samoa.  We  have  also  a  apecimen  from 
Koeai,  Garoline  Islands. 

The  gpei-les  is  kduuii  at  onci-  by  tin-  l.yr^v  lihu  k  ?^:i.|.llc,  with  u  lunv'  (ilaiiH  iit  .in  ttit ->ft  ilnrsal 
above  it.  It  \«  wt-ll  livurcl  l>y  Giintlu-r,  altli<iiigli  ttii-  jL.'niumlH'ulur  ii<  darker  iliaii  liidu-atol  by  tiiui. 
A  young  example  hen  the  <lark  anal  area  indicated  in  the  description  frf  Vtuttodan  itrmetpain. 

Twanty-flve  apeciwens  (rmr  A|>i«  and  ^igo  I'ngo.  Life  colors  ut  one  irom  .\pia,  iignt  giajkdi 
olive,  aide  with  flTe  or  aix  streaks  of  l!f;ht  violet;  <-<l^'c  «f  <>|>err'lc  viuiei;  »>ide  ot  tu-a<l  );rayi8h;  a 
Krayivh  pnurhital  p>atch;  bhu  k  ci nUn-  i^tripr  i  v  luirrmv  luiil  iiuni,  a  narn>w  ilark  streak  like  a 
pencil-mark  from  fourth  doreal  t»piae  downward  and  forward  nearly  to  base  oi  pectoral,  anout  and 
bfeaat  bright  onuif»>yellow,  brighter  anterioriy:  a  bright  orange-yellow  streak  across  naaeoi  peeloral 
« itliin  ami  xcithout;  back  witli  black  >-ailillr,  br««;iilly  f<lj;e<l  tH'linv  with  white.  »|iiiioii><t<ii^il  yellow  at 
till,  <ht'ii  ^'ray,  then  a  black  Rtreak,  then  <in(iigi--tjru\vn,  I  hen  t-  with  hlackwli  line«,  tilanient»  orange, 
edj{ed  before  with  yellow,  Ijehiii'l  with  w  hite;  solt  1  .rMii  I) lack,  edged  WltJl  yellow,  orange-brown, 
black,  white,  and  finally  blackish;  anal  white,  edged  with  yellow,  grayian  onungei  gimyiab  yellow,  and 
finally  blackish,  the  yellow  predominating,  the  oninge  a  bright  streak;  modal  transloeent  dark  giay 
•  witli  (lii-(>  oruiij-c  lilotcli  at  ]>iiM\  the  edges  and  iHwlerior  txinii  r  i  irun/i  -  vt  ii.  . 

In  ailiilt!<  the  oi-ular  band  i8  well  marketl  only  on  the  u|>|>er  and  lower  txirders  uf  the  eye,  rapidly 
fading  out  on  the  cheek  and  aapfaocnlai-  region,  in  young  individuaia  It  M  coatinoed  downtvard  and 
backward  acroM  cheek  and  interopercle,  and  upward  and  backward  to  meet  its  telion  at  ilic  na|>e,  but 
even  in  the  young  it  is  most  inteM.«iely  black  near  the  eye.  in  the  young  tne  anal  hn  m  blackish  with 
a  bniud,  liKlit,  Miiiiimrgiiial  hand  and  Uackiah  adge*  Md  the  cMUtal  peduncle  la craapod  nyaMack 
ring,  wKlf^t  at  ttif  imd-lati-ml  lim- 

1149.  Cbsetodon  semeion  liieeker.    .'^uniuu;  Tahiti.  Thurntna  1.;  .Sliortland  I.  (.Scale). 
fturttxion  temriou  Btvt\rt.  \  <  til  Kitii  Ak  Wvi  .  xvil,  rti;!  !  c;  Virttlr  Mij'lr  icniii  <  <>c<i«.  .Vui  1  .Ned  Ind..  vili, 

iM),  IK'Ct.  Ki>eliii);  I.  iiiiiiiiier  !■  iscDc  der  Hiidace.  37,  lal  2>.  1  ahiii  NitiiiMi  t'owit-r.  Froc.  Ac.  Mai  8ci.  Phtla. 
I!l99.  Vi>.  rruiriilnii  I 

TctragoHoptru*  Ktmiou  Blwkei.  Atlai.  Ctuci.,  S>,  laD.  xii  (powj.  Cocoa,  Cciebw,  (iotani. 
This  species,  one  of  the  most  beautiful  ol  the  group,  is  rare  in  tne  South  Bees,  and  acarrely  more 

OOmmon  in  tbi-  l  ji.-t  Imhi  s.  We  liave  Imt  mie  .H|iecinien  iroiii  A|ii.i,  w  ni<  li  wa-.  eumreil  itj  hie  ful- 
lowa:  iH-ep  ru  h  Icaiuii-yellou  or  orange-yellow,  with  Olue-black  dotii  on  the  scales,  torehcad  gray; 
ocular  lund  black;  iie<'tural  and  ventral  lemon-yellow;  dorsal  yellow,  streaked  with  Mackiah,  thetlpa 
of  the  spines  light  clear  yellow,  a  blue  line  separating  i his  from  the  i tody  color;  laM  part  of  dorsal 
laigely  black,  ed^ed  with  dark  yellow,  light  yellow,  grayij<h  aial  Uiackisli,  liriaiiy  Orownish;  dorsal 
filament  yellow;  anal  with  je^^s  black  and  much  more  oian;:t*.  <ilherwi!H-  Miniiar,  eatidal  light  brown- 
lab,  tnuialucent  liehiiid,  the  upjieraml  lower  edge,  also  the  middle  brownisn,  a  yeiiowiah  inner  atnpe 
lining  the  brown  margin. 

1160.  ChaModon  pvuMtatofiuefataa  Cuvier  A  Valeacienaea.  Uawali;  Eaat  Indies. 

OtartsdMpMaciaailtafeMiMaiTierA  Valenewnaes,  Um.  liai.  fOMu,  vii,1bi,  aaioeamjr. 
OtartodoMiNMcaiMmmnMQmnow.ciii.  Pub,  cd.  Umr,  UM, )«,  toeainy  unanown. 

actodmi  auiliiemclHi  Oaneti.  I^.  Cai.  Ac.  Set.  IMS,     Hawaii,  ouaiaer,  rneae  der  Mdaw,  H,  taf.  at,  ilf.  a. 
Bandwicii  la. 

IHra«nMv(r««  jMMdat^^lMeMisa,  Bleaker,  Alla^  Chart..  «n,  uh.  xu,  Bann,  Obt-maior.  Bohir,  AaiMnt,  Banda, 
Aneiteun. 
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Of  tliiu  ran- giH.-cie«  very  few  8|iecimen8  are  known.  The  f in-i  iint-ns  fnini  tlie  Hiiwaiian  Iglnn<i!' 
called  muUiaiicius  are  probably  identicail  with  Chuiodou  punct<UoJu»ciutu»,  ohgiaally  described  from  an 
vnkiMMrn  loaUitjr,  bot  looited  by  Sleeker  in  the  Emm  Indies. 

Bleeker  fimiH  ri  to  K  <iark  ban*  on  hi!<  »>]Mt     ati<t  (iKuretS.  Thoee  aeen  by  w«  all  from  Hawtll, 

bavei  llkt!  the  lyiyv  <>f  VhahnloH  muilicinctus,  but  ti  lwn«. 
1161.  duetodon  miliaria  Qtioy  ftGaimard.  Hawaii. 

Ourdfion  wii/Kirif  liiiciy  A  Uaimnnl,  Vny.  AMrolatjo.  'J?«0.  Maui,  Hawiii.    i.ii;.tli-  r.  K}~i'l)o  iIit  Sii>)m;c.  in  (lart, 

.•"BPilwK  ii  I'  Mi  iniliii  Imi  f  .stu  Ak.  \\  i",  Wliii  t'jiv.  Hniiimilt:  Iji  i-nn  .liirilau  ii  Erermaiiu,  Bull, 
t'.       Kl^ti  (  .■i::ri  ,              I'.HU              :              |i..t.  llnlHUlim 

CModon  mnmrUij/rr  JciiKiiis,  liiiil.  I  8.  Ktali  <.'uliilu.,  XIX.  l>m  Honolulu. 

Tbia  little  Itab  macb  macmbtea  Chutodim  eOntuUut,  but  the  lines  of  dots  fbrna  vertioal  rtripciw  and 
the  anal  m  nearly  plain,  without  the  broad  stripes  of  black  and  of  fflowy  yellow  eharaderistie  of 
Chaiodon  citnneUm.   Cluflodm  mUiaru  seems  to  be  confineti  tu  the  liawaiian  Iiilaiids.* 

1109.  OhatodoB  citrinelliu  (Broamonet).    Ti/Hi/ivth  T^.fttiH  Imti/t;  Mauini.   Samoa;  ^i;  Biumota 

li^.;  Hiiiidani  I.;  I'a|aia;  Tatiiti.  RaMtmma.  Haiatca  ami  Fat«'  tSt'ale'i. 
C/urtiKl'iii  nii  iii'iiiit  I  lir<.ii»4.ii.'i  (  uvivr  ii  Vuie(icieitu«»,  Hi«l.  Nul.  i\jiiiit.,  vii,  -il,  Ouam.  tiuiuher.  flaClM  dtr 

SiKiwv      i>i  !■>.  Ill:  H  i|»«>r  flfuie),  nHwoia,  Taiiiti.  >0Bhaa.  Saam.  ft)l.  JonhiR  *  EvanaaBB.  Piac. 

C.  »  Nut  Mii^  lau.'.  KMruiiisn 

TrtragotiufMr u.  u.uianA,  Hiinkir  \i\as  rii;<t..3t>.  tab.  XV.  siiiimuH.  I'h  Ihiik  lava, Oelc&M,  Sanft, TerMte, BUTO, 
AmlJOina.  Ccram,  New  Uuinra,  not  CAirfoittm  mUiaru  ol  Vtuoy  ii  (iaimard. 

This  ipeciea  ia  diatingautacd  from  Chidodim  mUiaru,  which  it  mnefa  reBemUcs,  by  a  bright  golden 
stripe  jnat  above  iHorsail  i  a  jet  black  viniiealoriK  thee<lgeof  the  anal  tin  Tlie 'lark  firij>os  oxteml 
in  moat  BpeciineiiH  lor  the  wh>iie  length  ul  the  body.  Ckirtodott  ctlnmllM  ih  one  of  the  Kuialle^t 
species,  rarely  exceeiling  tour  inches.  It  is  common  aboQt  the  coni  reels  of  Samoa.  Wa  have  IB 
specimens  irom  Pugf}  Paeo  and  60  from  Apia. 

Life  colors  ol  a  specimen  from  Apia,  dull  light  yellow  olive,  with  aeries  of  bloe  spots  along  rows 
of  .M-aU'»;  lorehead  brown,  oltiir,  fK  iilar  lian'l  narrow  ly  e<l^e<l  alx.ve  on  Ixitli  .•-itlef'  with  v'myihh  white, 
thia  border  yellow-washed  in  larger  exaoiples,  anal  with  a  broad,  black  ed|^  aiwve  a  baud  of  bright 
ydlow;.  oandal  plain  oranRe^  mtber  bngbt;  soft  donal  yellow,  with  a  narrow  black,  then  a  white  line. 

1108.  ChsBtodon  trifaaciatus  Park.   l\fil^  mAi.  Hawaii;  Samoa;  Woodlark  i.;  Raiatea  and 
Shortland  1.  (Scale};  £aat  Imbes. 
OtaSadaa  tri^Hctaiat  Meago  liara,  Tnoa  ijaa.  800,,  III,  M,  tlM,  iMMtf^ 

1\wainaii|Hi  asiryiMcamifc  IWaeaar.  Atmt.  Cam..    laa.  av.  VMaaua,  4ava.Cideli«k  and  all  other  Baatladiea, 
OtomHa  wMBfts  flioca  tt  Seaaaiatr.  hyt  icnm.,  m.  am,  ■mmbim.  aliw  i%t».  OunilKr.niolwdtvSadNe^fl, 

Knama.  <lumBer.  Cai .  ui. wtaai.  AatuoiiBa. 
aatsdaa  tammgntm  Cuvicr  *  VaitneMaaci.  lliaL  Mat.  FOHi.,  ni,  K,  Qmmm,  fvaag. 
r  OMnrioa  OMMnanu  Buppau,  Meaa  WmMiaiaw.  tn.  lal.  (i  UOSb  Bad  Saa. 
OMMicM  oi«tnTnioiii«f».  Paaaa  Woodiara.  IM,  MAT.  Woodlark  t. 

Okjrlocton  m'/fi;rfrru«  I 'niirliriiol  I  Mniiiiinl  Ki-imiMti  i..  He  de  Reunion. 

This  species  iH  rnt her  common  about  .'Samoa,  -tJ  HiH  ounenH  iicmg  in  our  collection.  It  is  rather 
rare  about  Honolulu,  where  it  is  taken,  however.  We  iiu\  e  one  young  enmple  correepondtog  to 
Cftaloctm  laH<i«^mnN.  The  speoes  is  common  m  the  East  indies. 

a  Wo  aMjr  bore  add  an  uaceriaiB  qwcMK 
OlMKoaaB  iipccica. 

Chrt'Mi'm  miHam  adnibar.  nebs  d«f  MdsMi  Mk  in  pan:  cotomilon  ol  taif.  St,  Ay.  a.  takaa  IMai  a  daiwinv  Uf 

Ciiirrvlt. 

The  culunilluii  i^himii  III  liiiiillKT'n  pUle  ol  i/KirliKliin  milmrn  !•>  uoinl  nil  lliat  of  llii-  ^[«•cl«•'  Iti  iiup«lli>n,  vrliich  ia  nut 
ktiuwti  imi«i<ii-  Ol  Uawaii.  We  nave  uoivf  on  iwu  younf  oxampic*  Irom  Miuoa  corrckiiunditkii  lu  uuntb«r°»  |il«ie,  but  wv 
hnrv  iKii  m-on  aMo  lo  flsd  llM  ificcMBom  liwn  wBicb  the  BMei  were  taken.  Tbcae  luakaiiljr  leprewm  a  eperies etfll 

linilcWIIlKHl. 

Lllc  itilum  1(1  u  *|ni  imi  ii  Irom  .Vpin.  I'live  jellow'  <  li-iir  yolliiH mi  hnul  iiikI  tip  u-l.  -nmll  liriKlil  Ijlue  -tripi-.  aluIiK 
rllw^•  oi  ^I'liiex.  '"ill  'lufMil  wiih  DtacK  vlgv,  anal  with  a  wiUur  utiv,  and  a  wlniv  Mri|>o  at  immw  vrllli  unv  aC  vUyc:  a  black 
biiiti  II  on  iKis,  .  .1 ,  huiIki  peduncle,  With  two  MipBi  jpollow  spoia  and  ediod  aekwe  aad  boblad  wiia  pais;  caudal  behind 

iMir  » riiu^li.  Vi'iuin 

AnolhiT  si-t'*  ii^i'i-,  Iritm  ilii'  -viiiu   ^i-^ji.iiv  L'l.iy  wilU  ottll'iLn*  'lark  hiu,-  *iri[w>  iipviaril  iiiiil  uti  kwnnl:  \%  lioli^ 

oiitliiu'  <>■  ixmU  L'<  I'U  :i  \iOl<i»  :..>r  (mini  iiruiui.  Uio  |i«rt  iivlore  u  golden;  donai  aud  anul  all  golden,  Ibe  Mit 
.i.T-.i.  .lurk  III  iiii'i  \s  '.-.1.  K  'hiTk  ■  ■u<-  xiir  'tor^ni  uiki  anal  ixighMr  yoilow  Mar  tiw  ed|Bi  eaudal  f whwlBei.  n  bmad 
black  bur  at  b»si-  surruundvd  tiy  gtiidin,  tnin  net  on  tbc  fin. 
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Colons  in  life  if  a  Biiecimen  from  Apia,  creamy  onunie,  jintyi-r  alif)vc,  with  many  ."trHaks  of  violet 
blue;  lieatl  with  jawj*  hlackiiih,  fori'licail  Itrowii;  aguhieti  xtruak,  thi'ii  the  ocular  haml,  then  a  whiti!<h 
■treak,  yellow  tvetow,  then  hruwnish,  whitish,  and  purplish  black,  the  black  ftri|i«  panillel  with  Um 
ocuUr  band;  !<piiiouA  don^l  liKht  yellow-  with  a  purpluih  line  below;  aoit  dorsal  jrellow,  black,  yellow« 
violet,  gniy-i>ur|>li.-<h,  violet-Kray,  the  outside  creamy  brown,  the  blMtt  tiirroandH)!  by  ^thlen;  caiidBl 
peduncle  ^Inty,  then  whitifih,  irnlileii,  black,  noUlen,  aiiil  tranH|.areii(,  the  black  forminif  a  hroail  liar; 
anal  with  a  golden  otripe  at  base,  tlien  black,  becoming  rich  brown  on  opines,  then  i^ldcn,  then  dark 
twown,  then  golden,  the  Mack  area  Buiroonded  bjr  golden  aa  on  the  donal;  braaHt  golden  with  a  Maek 
blotch;  ventral  jrolden;  pectoral  pale  yellow. 

11A4.  ahvtodon  ornatisaimua  (Solamler).  ''"x-   Hawaii;  Samoa;  Tahiti;  Guam;  New 

Gnlnea;  Rarotonfni($^le);  Eastlndiea. 

CtaMvn  ormUiMimut  Solanikr.  in  CiiTlcr  Si  VaUiictvniu-o,  lllitt.  Sul.  l-i>l».,  vu.  -ii.  IKU,  TakM.   QOBdMr,  IlMha 

dor  HUdMw,  SH.  with  plHt>'.  HiiiKlvvicli  l>.  Si-ulc,  lli!<hi>p  Miueuiii  1901,  luO,  Ouam. 
7V<ni<;<>no]>(riMonHi/i»ini><>,  Hlcekt  r,  Alius,  rim  t..  XI,  tub.  XI.  AlBMlia,  MflWOlltaMa. 

iJurtiylon  ornatiu  C,m\,  Z«>i1.  Mi«'.  ls:t(,  .'1:1.  Sandwich  la. 

A  lanrenixl  very  handiHime  H|>eciet<  tietieniUy  common  in  the  South  Seaa  and  northward  to  Hawaii. 
We  have  l  i  examples  from  Hawaii  ini<l  I'o^o  Pego.  It  la  leadttjr  known  by  the  pneenoe  of  rfx 
obHqoe  atripea  of  orange  on  the  side  of  the  body. 

life  colora  of  a  xpeeimen  from  Apia,  cray;  head  and  belly  golden;  five  or  alx  black  vertical  stripes 

Bcror^M  lieail,  flic  iiiter^]>;ir<'s  yellinv,  all  parallel  with  the  ncular  Itand,  which  i»  the  broaden; 

three  oranire  Uin*  iK-fore  |»cct">r.il;  six  oblii|ue  HtriiM-n  on  hotly  upwanl  and  Ijackwanl,  of  rich  orantfe- 
brown;  a  wventh  striiie  of  dark  brown  on  anal,  thin  eilt;e^l  with  n  narrow  black  xtreak,  then  clear 
yellow,  then  black;  dorsal  with  two  yellow  and  a  black  8tri(>e;  caudal  with  two  black  itfipeeaod  a 
doll  yellowish  stripe  bet  ween;  base  of  fin  gray;  ventral  golden;  pectoral  doll  onmge;  braaat  anteriorly 
black  at  the  meeting  of  the  ocnlar  banda. 

1106.  Ohntodon  bennetti  Cnvier  A  Valenciennea.  Tahiti:  Bunnotn  Is.;  Gilbert  la.;  KlngHnlll 

I.:  Eant  In<lie,«. 

Chrl'MUm  tr  unrlli  Oirif  r  &  VnIenclonn<>>.  I<i«t.  Nnl.  Puln..  Vn.  84.  twmUm.  OtMOUt.  VIkIW  4er  WMwe,  tl, 

pi.  29,  fig.  A.  I'aiimotu.  Tahiti,  Gilbert       k'iiir'niill  I. 
Ouelodim  riNrtut  Bennett,  Zooi.  Beechey'n  Voy.       j.l.  K,       1,  W9,  Sumatra. 

nmtgomflnubautM,  Blaaker,  Atlaa,  ClwL,  U.  tab.  xiv,  Sumatia,  Java,  Balmaheni.  Amboina.  ' 

IIM.  Ohatodon  sveoolnm  Cnvier  A  Valendeonea.  New  CKdnea  (Blaeleay);  Esat  Indian 

1167.  Ohiitodon  plab^oa  (BraoMMiet).  Sooth  8eaa  (ThhlUt);  New  Gnbisa  (Mackay);  In«a. 

auttdm  pkttfm  <BraaaNNMt)  Oivler  A  Vatemdsnaw,  Btat.  Nat.  Mm.,  tii,  «,  Soatii  Bsas.  QAMlicr.  ftelM  in 
SAtec,  tS.  taf.  at,  flg.  B,  tame  ipecliiicn.  Day,  fWus  of  tadia.  UM,  pi.      from  Braoaoaet's  spectswiM, 

.Atidnman  Is. 

This  species  was  long  known  from  Uroiii>!4<jnet'8  original  type  only,  supi^Metl  to  be  from  the  Routh 
Bene,  and  preserved  in  the  Briti!<h  MiMMim  for  one  hnndreil  and  thirty  years.  The  pre><eiire  of  i<iui 
anal  flptaes  would  necessiute  the  reference  of  the  apeciea  to  Megaprotodon,  bat  the  nomber  io  certainly 
accidental,  as  in  other  refcanis  the  specten  Im  a  tme  C^ulodm.  Day  counts  three  dorsal  spines  only 
in  his  description,  pref^utnably  drawn  fmin  a  riiH'eimen  from  tin-  Au  iaman  Mends.  Hi.-i  tiKCure  i^ 
from  Bronw^onet's  'j^'x'imen  aiul  -^liow-  fonr.    The  sfjecies  is  reconled  by  Madeay  from  New  Guinea. 

1108.  Chaetodon  quadrimaculatus  (iray.  Hawaii. 

aMadon  twMfrAmmriiitw  Gtay.  Zooi.  Mtnc,  n.  lAI.  Sandwich  la.  Qflnthcr,  Fliphe derMtee,  SI.  laf.  W,  flff.  a, 

I'polii.  Snmlwich  I«     Iiintnti  .t  rv.  riimnn.  Hiil!  f.  H.  rit«h  I'omtn  .  XTili.  I1«W  373,  pi.  X'.ix.  Hawaii. 

Thij*  i>  rather  common  alMiiit  Honolulu.  It  haj*  lieen  rtuttnled  by  Guuther  from  Saiuua,  the 
figure  publi.she<l  difierini;  a  koo<1  deal  from  oiir  !<(M-citnenfiof  the  tij>h.  The speaes is  well  distingnished 
by  the  )j|ark  1>ark  with  two  pale  blotches  and  by  the  HMBal  yeilow  ot  the ocubur Stripe. 

1108.  Chsstodon  coraUicola  ijnyder.  Hawaii. 

CtaMM«anritiealsSnrdOT.  Ball.  V.9.  FMi Onaai.,  ixn,  tm  (IfMl.  Sa.  wMh  pi.  11, fl*. »,  Attatraaa  ataMaa  MS. 

on  Pen^ln  Bank,  louth  coait  of  Oahu  I. 

This  species  is  known  only  from  the  specimens  collect«»l  by  tlte  Albainm.  It  is  a  dcltHX>lored 
apedea,  with  a  brand,  diUbae  ocnlar  band.  It  i^  an  ally  of  Chmoduijhnntlrit. 
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1100.  OhMtodon  firemblii  B'  luiott.    Hawaii;  Lay^tan. 

ClUrtodon  /remblii  BcnuuU,  i^-il.  Joimi.  |v,  4.'.  \i  >V.  Sandwich  I».    Giititlii  r,  H~  hn  iler  8Qd«CT,  II.SS,  U(.  U.llg.  h, 

8*ndu'j<  li  I«,    Pli/iiKlur'luiiT.  9ll«.  Ak,  WU«,  Wli-ti  \9ix\.  Ijiy«ii. 
Cha*odim /rcmUii.  Cuvk-r  &  VnlencieDiiot,  Hist.  N«t.  Mm.,  Til.  2i,  l«ai:  alter  Brnuett. 

Thifl  handflome  ap^dei,  well  diatinguiahed  by  iti  rtripM  ot  «)Mr  bla«b  baa  beaa  found  onlj  aboat 
the  HairaUaii  laiudt,  whcra  it  to  ntlwr  rare. 


Mierf teaiUhut  SvfainBon,  Class'.  Anim.,  n,  l^^'iO,  215  (utriijutii*). 

Thb  genua  diffen  from  Oudodon  chiefly  in  the  uuali  acalee,  Ihere  being  about  60  in  the  lateral 
line.  TiMaoftdonil  and  aaal  ai«  aiiofter  Ihaa  to  oaoat  to  €K«ilodbl^  tlMln 

Bpt'cief  iK'inj;  dorsal  xi,17;  anal  m,14.  It  in  in  faot  iloiihtfiil  whethiT  tho  pt>mi8  ouiitains  another 
Bpeciet*,  mt  the  otiier  t<)>tK:ie8  with  gniall  ttcalc-s  have  the  »>lt  tins  luany-rayeil  and  constitute  Bleeker'a 
genoa  HmOauriehihyt  (tjrpa  jw^^lqm),  whidi  to  appamitljr  a  valid  gemm,  with  no  doaa  selatfoo  to 
MicrocoMthiu  ttriynlut. 

1161.  Kicrocanthua  stri^atus  ( Ouvier     Valt:-n<'i<:'nne8 ).    llawaii;  I'jist  Iniliea. 

This  species,  common  in  southern  Ja]»in  and  the  East  Iiidi»<,  m  (icirasionally  taken  atwut  Hawaii. 
It  waa  tooiid  llieffa  by  Garrett,  by  Jankiaii  and  by  Joidao  A  Evemaan. 

MMMUnvn  Oatriiv  4  ainaaaa. 

Ifeniochm  Cnvier  &  Valenciennes,  Hist.  Nat.  Poisn.,  vii,  92,  l.s.?i  (macroUpidohu). 

JhuridUhftt  Cuvier  A  Valenciennea,  Hint.  Nat.  PoisB.,  vti,  140, 1831  (vonut). 

IKpfireuft*  Owtor,  Malayan  Ftohea,  199,  18S0  {maenltpidottu)',  rabititnte  for  B'miotAiu,  on 

account  ol  lleniofhr,  a  prior  )^uui<  <)f  h-jiiilajfirm. 

Thia  gemu  is  cbaiacleriwd  by  tb«  deep  body  and  by  the  prolongation  of  one  of  the  donal  apioea. 
Ibeapeeiiaatvan  marked  by  daik  enaa-banda. 

-  1M9.  Hanioehoe  ncnminatna  (Unnnua).   Imiktufim.  Hawaii;  Samoa;  Fiji;  New  Britain;  New 

Hanover;  Xcw  Guinea;  ICast  Iiidiet'. 
Chtrtoilnii  <iri(  ininuliu  Llnn>fcu.>i,  .S}'*L  Xal ,  ed.  X,  372, 17ta,  Indtea;  after  OUrUnlun /tutius  S  fiufa. 
Ctarf'xlon  mnrrnlqtMgnw  UniunMi,  8nt.  Kat..  ed.  X.  m,  ITSK,  iHilaa;  after  CMttfM  Martt  ntHntm  f-afM).  of 

ArU.li. 

BentiM-hw  I'M  '..,'>  j,id,'U.'t,  Cuvit-r  Si  Valrn>'i<'rin>''<.  HiM.  Niit.  Poiu..  vit.  03.  1h3I.  MolucCa»Ile  de  nanca^  MlllflB. 

Ni'W  (■miKu.  Triiuomnlt-r.   UiiDtbcr,  Finchc  der  SiidBve,  i»,  taf.  37,  Polynesia. 
Jtmtichihiif  w'v  „^,,,„i,.iii,,  Bivwkar.  Attau,  CImM.,  SH  tabb  t,  flg.  1,  Lvara,  Mew  GuiiMa, BlngapoM,  Bamatta,  and 

all        Indian  ivlnndt. 

This  widely  distributed  epecies  ia  not  common  in  tbe  South  Seaa.  We  have  apedmena  from 

Hawaii  and  a  single  lartie  siieciinen  fnun  Apia. 

The  latter  in  life  showed  the  followin(;r<>l()n«:  Head  gray;  snout  black  above,  a  gray  streak  between 
eyes;  no  ocular  hand;  two  hlack  luindH,  tho  lir>t  im  liidiiijjr  the  short  donial  BpincH  iuto^n  to  hrejuit, 
ventrala,  and  whole  front  of  anal;  second  including  last  dorsal  apinea  and  moat  of  aoft  anal;  a  abort 
white  bar  behind  this;  eecond  dofaal  and  enndal  bright  golden;  pectoral  golden;  lipn  pale;  long  apine 
wliitr. 

The  iianie  uatinintUtu  tias  two  imgw  priority  over  mnrrolepidotut, 
1108.  Henioehua  permntatua  Bennett.  Tahiti;  Samoa;  Kew  Guinea;  Woodlark  I.;  East  Indlea. 

Htniocliut  prnnulalut  BonniU  in  '  iivier  A  ViilotK  lenrii-*.  Hi-I.  Nut.  pni^i .  vit.  '.'■>.  Kil.  im  Imiilitv. 

JJcniufhtif  ctinji'nlomiit  f'\)\  tiyr  ik  ViilctR-Kiiti''«.  Ilivt.  Ni«|.  I'ljiw.  v  ii,  yy.  IWl,  Tahiti,    ijimlliur,  Fi^  he  iler  .Siid-'we, 

tiif.  M'.i.  tii,',  \.  r<iiiinr(Hi,  Tuliid 
Taurirhlh'j>  rhr:iM>KlKimur,  Hli-rk.T.  All"",  (  h  1 1..  -i,  tnli  IV.  ttg,  2.  Flofes,  Teniatc,  rcnun,  AmhiHi  a,  Uanda,  Goram, 

New  (iuini'H 

Ilenux'liu'  mtlnnitiiun  Bl<i'ker.  Bydr.  Icb.  Uaiidn.  iianda 

llrniochu*  ilrrpanwilr »  Tluollk^ri-.  In  SIOMRNUUer,  Vanna  Woodlark  Island.  IGA.  Woodlark  I. 

Tbifl  apeciea  ia  rather  rare  about  Samoa,  where  7  apecimeiiB  were  taken,  5  from  Pago  Vaff^t  <ui<i  ^ 
fnm  Apia.  It  to  appaiwtly  identical  with  tbe  speciee  called  j7«inoeJiiu  ^pcnmitaliu  by  Bennett,  ane- 
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cinctly  deacKbad  M  haTfaiff  tha  colon  of  AMDekiii  maenltfUhttm  iwonod,  blade  for  white  and  white 

for  black. 

Life  colore  of  a  specimen  from  Apia,  3  twndfl  dark  brown,  the  firet  blackish,  alternating  with 
white;  yellowixli  titi^teil  in  plaitw;  the  mout  and  lifie  oninms  furehwiil  diiil  oranjfe  with  a  black  mcilian 
■tripe;  doraal  colored  like  the  body,  the  poeterior  part  and  caudal  dull  yellowiab;  ventnd  black;  aiul 
wHh  a  blaek,  giay-e^ad  ooeUoa  in  the  eenter  of  the  black  areai  moat  dtaHnct  in  tiie  yomg;  long 

dorsal  opines  black,  the  tips  of  the  spines  whitish.  • 

1164.  Heniochua  intermeditiaSteindachner.  Pacific. 

UaUodm  tuitnuiUui  8l«iiidacliiier,  Sin.  Ak.  Vftm.  WIcs  um,  m,  looaUly  unknowo. 

1180.  Btaiedina  maaootanm  Oariar  A  VAlendaiiiica.  fiaaaoa  (tiOnther);  Tahiti;  EHt  Indiea. 

Seniochm  m'imfrrot  Cuvii-r  A  Viilcuclcnoai^  HM.  HaL  Willi,  VII,  lOOv  IMl,  Da  4m  FisBca.  Ottnthar,  naebate 

!iuilN-c.       luf        Si!m<«  Tiihlli. 
Tnuriel'lhyr  mimiM-f        Hli  .  L.  r,  \r.n-.  ('lin  t,.  >,  luli,  ill.  (Ik  :i.  ,I.iki 

This  rare  si)tH'ie!*  in  r<'a)riltil  by  Dr.  (iiintlier  frnm  Siinnta.    It  was  not  neea  by  u& 
1166.  Heniochus  variua  (('uvi«^ri%  Valenrienni^).    Sanion;  VMft  Imlif^. 

ThiiriehUtttt  rariHS  Cuvivr  ii  Vnli'iKioniUK,  IIL?<t.  Sm.  I'olia.,  vii.  UN,  [  L  l-*!,  E»»t  Indies. 

Tkiuriehlkitt  rtiriiM  BUi-ker.  AlUif.  I'hii  I,,  '2',  Inb.  III.  hg.  2.  Butu.  JavM,  Celi-tM.'-a,  Timur.  Aiuboina,  Ccfmn,  Baoda. 
IliNr<tiUAy*ririV/i>(-iivter&  Valencl>-iiiH':»,  Hi«t.  Nat.  Foiax..  vil,  Ifa.  Amboiaa. 

One  specimen  of  this  specieH  was  taken  by  ua  at  Apia.  Otherwise  the  species  is  not  reconled  from 
Polynesia.  Life  colorfi,  olive  brown,  blackixh  below  where  black  «<treaks  follow  the  rows  of  scales; 
lips,  Ill-ad,  and  na[>«-  lilack;  lir»'a«t  gray,  not  blai-k,  as  flgurc<l  by  Hltt-ker;  a  (K'niyish  olive  Ijand  to 
front  of  spinous  dorsal^  a  clear  white  bar  from  tip  of  long  doraal  spine  to  lower  baee  of  caudal;  dotaal 
oliva^  the  Bnt  Bplnea  dodty;  caudal  pale  olive;  venttal,  anal,  and  pactotal  bbcfc. 


ITolatmahtu  Lac^pMe,  Hist.  Nat.  Poias.,  iv,  525,  1803.  (/f.  frieaior:  scales  larRe;  caudal  forked.) 

^.'.jiiV.ni^/i".«  S\v;iinsiiii.  ("lass.  ri.-.ti(  s,  it,  211',  l.s.'lO.    {  ' ! .  hnii'u  i  lt', :  x  ales  larjre;  candiil  fnrkci.) 
Venlropnyt  Kuup,  Wiegiiiaun'M  .Vrcliiv,  .x.vvi,  i;{8,  1876.   (C.  tihict  n;  erroneously  said  to  have  four 
anal  ppines. ) 

dialmlontoplut  Blecker,  .\rchiv  Neerl.  Sci.  Nat.,  .xii,  26,  1B76.    {('.  mcM^ntem;  isthmus  broad. ) 
Acaiithochalodon  Blecker,  Archiv  Neerl.  ."ci.  Nat.,  xii,  5,  187<i.    (.1.  Upiiti^lefnii;  iatbmus  narrow; 
luxly  elevatc<l. ) 

Ani/f  Hi'liihi/K  .Forilan  iV  Kvrrnianii,  Clicck-liHl  of  lislu'?',  4-'0,  18'Mi.    (.1.  tiliiirit.) 

I'reoperclu  with  a  xtoiit  fpiius  dor-«l  wpintu  12  to  14.  The  Minn-it-x  of  thin  gimitti  are  almost  all 
gaudily  colofed  and  aoiiK'  of  them  n  adi  u  large  siae.  They  differ  widely  ainoug  theiu-^  n  )  ^<,  but  nut 
so  as  to  pennit  generic  subdiviaion.  The  different  aafageneric  grou|)s — Ifolaeonthn*,  with  relatively 
large  M-atos  and  angnlar  dorsal  and  anal;  A>\<jHirhth>ii',  with  strong  npines  on  the  pn'«i>ercle;  i"/iaiodon> 

Inji/ii.',  willi  vi  ry  -mall  sculi-x  and  rmiinliMi  rl.irsal  ami  anal;  AinnlliwlnrlDiloii,  witli  nimliTate  ^ii'.ed 
McaliM  and  elevated  dorsal  and  anal — are  recugnizable  grouptt.  Another  subgenus  equally  well  marked 
may  be  baaed  apon  Holaeantiuu  JUheri,  a  apedea  with  atning  apines  on  the  pieorbltal.  Moat  of  tlie 

species  in  the  South  .''♦•as  Iu  Imul.'  v.  the  tyiiical  snl>t;eniiH  lf<ttttci)ith>i!-. 

1167.  HoUcaathua  diocanthus  (Buddaert).   Aimto;  Alamu.   Samoa;  Paumota  la;  Tahiti;  Mew 


Chxt'jiliiii  >/('ir-iinMuji  H-fJilui^rl.  l>v  C'ti;> !  .  177J. 

Hutacanthut  <lmctintliu>  ii>iiiihiT.  Kivln-     t  surlw.      int.       jig.  »,  ijamaa, Tabltl,  Pltuutotu.   Bleeker,  Atlas, 
I'bR'i..     lab.  w.  likv  :>,  <  <'k'iH'>  Kinn  >.  ( i  ritin,     ii  AiaiioiBa,Tlnior.  HawGulBaa,  Baada. 

Chxt'Khiu  Jitf^vil"'  Hli"ii.  Irhlh,.  liil  I'-Vi  17K-.  ulli  r  KoiMniTl. 
Chsriixlon  i<.-l.l.uTl,  '.iiifhii.  .-iyi.  Nui,,  I2U,  ITW,  iiUcr  HtKMsetL 
VhmUxtoii  <lur  liiiu  ilii.  .Sy»l  .S'al.,  I2.'i6.  ITH*.  »(lef  Hlm  h. 


This  lavishly  gaudy  finh  is  very  coinrnon  alxwt  the  coral  reefs  of  Samoa.  About  16  siH'cimen.s 
Wi  ll'  iMi-.M'rved  from  .Vpiaiuid  Pago  I'ligH.  Life  wjlors  of  <>nr  fniiu  Apia,  about  9  brojid  iMirve<l  stripef, 
pale  blue  with  dark-blue  edges,  the  interspaces  deep  orange-yellow,  pale  yellow  below;  another  narrow 
Una  atripe  at  base  of  caudal;  two  othen  above  eye;  Upo  yellow;  •  bine  curved  atieak  below  myVt 


HOLAOAlTHUg  lns<pMe.  iUomw. 
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lower  partK  Hvi>i  gny  ;  xtriitra  of  >io<ly  extending  back  on  domi  above  them,  in  paler  \-cllow  and  |nir- 
lilish  Mill':  ii|i|HT  i-urt  liii  of  ■l<'i'|)  orange  with  two  pale-liliif  Htripcx  with  <lark-lilui- iiluc;  pecntid 
doreal  aliiioat  bUek-orangv,  washed  with  dark;  candal  light  clear  yellow,  with  a  few  dark  specks;  anal 
with  nnaitx  stripoi  of  ateel-blne  and  oraniie,  the  tMusin  black-Uoe;  vential  goldni-yellow,  ei^ed 
anioriorly  with  (Innky;  [MM-tural  ruinrlrNN;  a  median  blue  streak  on  foichead;  serrated  edge  of  piv- 
opercle  blue;  preopt'rcular  npine  blw. 

1108.  Botaeaathiw  Wcolor  Blorh.    Jlapua.    Aunoa;  Hawaii  (GOnther);  Solomon  Is.;  New 

Guinea;  Kiu't  Iixii)-^. 

ili.rtrxliiH  hlrrtliir  BIik  Ii,  li'litlv,  titf.  •.^».,  Indict;  plntf  (rr>m  this  ■•(■<<  ii«:  <lcM-ri|>tii>ii  r  i>iiliivi|  witli  IIh'  AiiK-rican 
sl^-^'itu,  II.  IrinJor, 

Uotac-iiithut  hiriJ'ir,  I  iivii-r  A  Y«1i'Iic1«tiiu".         Nnl  I'.-l"  ,  vil.  IfW.  \ra\,  EiulludUK.  UunlhtT.  FlM-h<>  derSddace, 
51.  ta(.  39.  ItKX.  Samon.  SoKitiKiii       lliiMnii.    HN-i  ki  r.  Attii».  ('I>K(.,M,  lathVll,  fly.  S.  SuwalM.  Fiona,  Bolor. 

TiTiinli'.  ('•  rniii,  Aiiilioltia,  >ii|iiiriiii.  llNtiilH,  .\rii.  N'<'»  •iii[ii<-n. 

Till."!  han<lH<>inf  H|iei'ies  in  iiKNliTBtely  coiiiiiion  hIh<uI  the  i-orul  rwfs  of  Sani<>a.  W't- iliil  not  lin<l 
it  at  Hawaii,  ami  it  is  ]MlH^■illl<>  that  tiarn'tt'H  nkftrh  on  wliii-h  tht-  ilauaiian  rcmnl  n-cl?'  wa.-*  made  at 
Tahiti.  The  coloration  uf  this  «|iedes  is  almost  exactly  ttiat  of  the  Went  Indian  "iwk  beauty," 
IMnrnnlhtu  trieotor,  hut  the  form  of  the  body  and  fins  is  different. 

Ffiur  >']Mi  iiii('ii>-  Win-  t  il.  ii  at  .Vpia.  aixl  K  at  I'm.'"  Life  CMLir--  nf  au--  fn'in  Vni:i>  I'ak'o, 

aiiti-riorly  l)riMiant  y»-llo\v,  nlinhtly  Ijfowiiij'h  tiiinc-il  ainiw  (Mi  tural,  U>r<lfrv<l  tx-hinti  by  clt-ar  yt'iUiw 
which  eovfrs  thmat,  hrea,«t,  i>tTtoral,  and  ventral;  iH.ily  |)o«teriorly  luHtrous  bloe-black,  the  twlor 
incloding  anal  and  inui^t  of  dorsal;  niudal  and  end  of  cawlal  p«^lunc!e  brilliant  yellow;  a  broad,  hliie- 
black  bar  i-onniH  tini;  i'vee  above,  this  twr  fading  below;  an  orange  hiioI  above  gill-opening;  edge  of 
opercle  or»ii)2.>;  Ionm  t  lip  aligbtly  btniab;  (our  orange  sputa  below  it,  tlie  aoteiior  bugeM;  apine  of 


116B.  Holac&nthus  liaviaaimua  Cavier  &  Valeucii-uneii.   l^e^;  Aitaeu.    L'lea;  Samoa;  Fiji;  Taiiiti; 
New  Hebrides;  Hanrey  la.;  Kingsmill  I.;  Raiatea. 

IMscasftiwilsrlislwiH  Covler  ft  Valsaetenacs,  Hist.  Mat.  Mm.,  m.  Iff,  isn.  Utos. 

JMsflsstkM  IsMM  Cwrtcr  *  ValSBClsniws,  HM.  Nat.  Mm.,  vn.  IW,  ISU,  Tabtll;  on  a  4mwlB«  ky  IMdasDn. 

JfctossttMi  «yaaoWt  QOnthw,  Cat.,  ii.  >W>  IMft  AasissiMs.  Otothsr.  Wsrtie  der  (Wiiies.M.  isf.  4S,  a».  a.  Wsw 

BctoUtab  Kiamrill,  IWUU.  Baivsj.  ftwaa,  r«l 
tt^lmmm»  mvmtfmtlmu  Kasr.>MfciUt.WlifcWls»i  WW.      Bg.^  ■■latia.  ywuii.  Kaer.  sv^  ctk.  MS.  16^ 

flavar. 

U,Jn>-^\nlhii' r^ulari*  PkXvt'.  M.in.  IWW  147.  South  Seat. 

Five  «|>eiinten«  from  Apia,  12  from  I'ago  Pago.  This  beautiful  eittnii-a  is  ratbercommon  about  tlie 
ooral  reels  of  Bamoa.  The  fifal  good  aceonjit  of  it  ia  that  of  Dr.  GQnther,  under  tbe  name  of  //olaeaa- 
thu*  niaiioitn.  Ifolocnnihuf  fiariMimiu  la  evidently  tlie  Mune,  tbe  Mtie  narkinga  on  tbe  bead  being 
infon-inouous  in  fa<le<l  (<|)e<-iniens. 

I.iit'  iiilorH  of  a  H{te('inu>n  from  .Vpia,  cU-ar  dcfp  yellow,  ritron-yellow  below,  flns  all  tbe  nme; 
dorsal,  anal,  and  caudal  with  very  narrow  bright  blue  edge;  a  deep  blue  ring  aronnd  onmge  eye;  a 
deep  violet'blne  bar  on  opercle  with  an  orange  edge  behind;  preopercular  spinea  and  two  ban  aeroH 
diin  alaty  Una;  two  slaty  spot?  on  breast;  npfier  lip  platy.   (.iill  membianes  scarcely  joined  to  isthmus. 

1170.  HttlBffantima  bispinosus  (iiinther.    Z\i'k'u  pvleptUe  mumu.  Hawaii  (tiilntber);  Samoa; 

Ikhltl;  New  Hebriilew:  Amijoina. 

JMSconMm  bUi><n;,u,  (Uinthur,  Ftoctie  der  sudwe,  tl,  pL  St,  Ok.  c.  Tskltl,  New  HskcUsa,  HaiMUl.  aiedtsr. 
Allai.  Clwi..  fu.  till).  VI,  f)g.  1,  Amtmina. 

This  very  Hrnall  and  oMitly  colored  f<|)ecit>fl  resemble^i  a  Pomarentnu.  It  is  rare  about  the  reefs  at 
Tntnila,  hut  two  siii  i  imcu!'  Ix  ini;  taken  at  I'ago  I'i^;o.  It  via.4  not  found  by  neat  Hawaii.  The  plate 
in  the  Fishes  of  Hawaii  is  takeu  from  a  specimen  from  Pago  FHgo. 

Life  colon,  deep  oiange-  or  oopper-red,  clearer  below;  tbe  head,  baek,  and  vevtical  fins  Uoe-Uaek, 

till-  dark  color  forininK  alxjiit  l"*  n;irr'>\v  ilark  rr.-^-  «rn-aks  nri  ^ith-  n."  wide  a.-"  the  i;roiinil  colur;  l)rfa-t 
and  belly  oran)ie;  Hideo  of  lieail  dull  oruii^c,  tli<'  li^vi  and  M]iinuM  violet;  lower  lip  V(*ry  bright  lilue;  anal 

and  dorwl  vi\ged  with  bbw;  candal  with  a  broader  blue  atripe  inside  tbe  naigin;  pectoral  yellow, 

diuky  at  liMMs  vciitni]  unin^'c  olL-rd  w  ith  hlackinh. 

1171.  Holacauthus  uavarchus  Cuvier  iSi  Valeocieunes.    New  Guinea  (Macleay);  East  Indies. 


Digitized  by  Google 


rax  VUBBS  OP  SAMOA.  849 
lira.  WttlMairtliM  toiaiaM  GOntlMr.  TMH. 

IMaMmttM  loHMlM  Ottnilwr.  Pbelw  der  iWiitee,  IB,  ttL  40,  ttg.  6,  TiliM. 

Tlii>  !^p<-('ii-s  is  known  <iii1y  from  a  <1  rawing  by  Mr.  Gmmtt  of  •speciiiMn2i  inefan  long,  taken  froia 

tllf  ftoiiiiirli  lit  :ui  I'.j.if  M  Tilhili. 

1173.  Holacauthu*  orcuatus  Uray.  Hawaii. 

IMmiia«t«r«iMfManir.  Zm>t.  Mine.  St.        HawiHl.  OOnllMr.  rhehe  Aet  aiMNe.  tOi  laf.«;     C  MM 

inii-ii 

Of  thi^«  !<[ie>'ii'y  only  ilit*  <iri);innl  ty|>e  H|M-(-iiiifii  irotu  Hawaii  i^  known. 

1174.  Holacanthu*  flaheri  8nyiler.  Hawaii. 

IMwmMiwjMtrt  Snyder,  BnU.  V.  8.  FMi  GomaL,  xzil,  MB  (IMt),  aa«,  pi.  11. HawalL 

Tliii  H|KH-i<-H.  ncitahle  for  th»  gnat  aiie  of  its  preorfoltal  qrinet,  to  known  from  numerooB  spwiiiMcs 

takfii  iilH>nt  tli<'  Ihiuiiiian  Ifilamli*. 

1176.  Holacantbus  imperator  (Bluvli).    rainia;  Guam;  Tahiti;  Paomotn  le. ;  h^t  lixliw. 
OrtBinii  tmftnttr  Bioch,  lefath.,  laf.  M,  17M,  Maluccaa. 

Helatanlkut  tmfiMlar.  Oflttther.  Vbeba  dot  flOdM^  H.  taf.  41.«t.  A.TkMU.  rMUMMia,  lie  de  Ptanoe;,  Bed  Sm. 
Seato.  BUiop  Sf  nram.  vol.  I,  no.  8.  101. 1«H.  anam. 

.4rai>/^'M-A.rf<.«Mii  /,i.;^r.i/»r  H1>'.  k.  r  All*.  Clui  l..  70.  Inh.  V.  Hf;.     I'l-  19.  flg. OriciNHi  AniWlnni  1>«W QnlaaB. 

Thi-  larv  an<l  '■howy      .  i<  H  wu-  nui  stt  ii  hy  UH  at  8anioa. 
117(1.  Uolacantbua  marianaa  Seule.  (itiaiii. 

BMaranttM  wnrlewae  >wle.  BMiop  Muienni.  vol.  i.  na  t.  m,  im.  Quan. 
Thb  spedes,  •ppMivotly.  distinct  from  If.  imperaUtr,  ia  nnknown  to  oa. 

1177.  Bolacanthus  nioobAiiMMl*  (Bk)di  ft  Schneider).    SHnoa;  Miaol;  Tkbiti}  Waigia;  Guiub; 

ElBt  IniiieH. 

Ctatodm  nieoktrtauU  Moeh  A  SduwUer,  flgro*  lehtb.,  219,  pi.  H,  Nkatar  la.;  niiprinied  JneekaranMta,  an  «in» 
eorrecied  In  theernta. 

AMaomttae  ntotayinuA,  OOntiier  Flaehe  dcr  Mdaee,  M,  Html,  Tahiti,  flanoa.  8e«l«.  Btobop  Mianun,  wd.  1, 
naS.MhlMl.aaani. 

JMaMaefeiriMlM  nicatertaata,  Blaakar.  AUa^  VlHrt..  t»,  la  part  (the  plate  rcptcmli  tone  «tta«r  Mi).  Tlaof 

Aoibohia,  Genua,  Walftu. 
IMaeimtta*  teomtMtu*  Uc«tiMe.  Rbt.  Vat.  mim..  it.  KT,  DM. 

Thiti  iK-MUtiftil  Rnh  Hvvim  to  tie  rare  alHuit  Suinoa.  \  t<inKle  voudk  8|ieiiinen  was  taken  in  a  tide- 
pool  at  ¥ateo  i^ago.  Lift*  culom,  Wlue-black,  the  com-entric-  Htreaks  part  wliite,  put  pale  trine^  the 
widest  and  the  fin  «^l|;iiig>t  pure  white;  vpntrals  blue  «diie<i.  . 

1178.  HdlncnnttM  Mnhopt  Seaie.  <Iiiwn. 

UMaeanMae  Utktjn  Bcale,  BidMip  liuieam.  *nl.  i,  nn.  Sk  IM.  NOI.  Onaa. 

Tliiw  f]KvifH  'i»  npiwrptitly  ilistiiu-t  from  //.  nirotxirifinn*. 

1179.  Holfmnthna  eeniicircalataaCovier  A  Vaiendennes  N«w<iaine«(]tl«cleay);  Waigiu;  New 

Ireland;  Woodlark;  1^  Indies. 

Uotai-tinHtHf  rninrrulalut  I'livicc  A  Vulclld<-rilHi-.  Siil,  I'olwt..  VII,  191.  Buru,  Walghl,  Mew  Irelnnd. 

viranM(w'A.T?'Kifi>i  w^tNiri(ri><ii/M«  HiiN-kcr.  .\ilu!>,  i  luHt.,  09,  pi.  8,  Ms.  Jn  Sumatra,  Java,  TlnMTi  SBd  the  UlaiiUa  o(  Ute 
t'Aa'CudOM  muroUpt*  BlMker,  Kiah.  Kumalra,  'Jbl,  ■umatfa. 

JbiBMatta*  Oiini  ThMllWie,  In  MootnNiiief.  Fkuna  Woodlark.  MS,  UN.  Waadlark  I. 

TIiIm  .^iH-t  ieti,  common  in  tlie  East  Indies^  extends  eastward  to  Melaneaia,  Imt  has  not  been  foond 

alxnit  Samoa 

1180.  Holacanthtis  altemana  Cuvivr«k  Valenciennes.    New  Britain;  Madagascar. 

IMafeafSai  oikraMf  Caner  A  Valeneienace.  HM.  Nat.  Mw..  vii.  m,  USl.  Madagaacar.  Pcteia,  Bert.  Man. 
l«MkMi,.vewBmain. 
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Fa«Uy  ZANCUDiC 
tumm  (OMMwitM  Mb.)  Ih^vM*. 

Znndtu  (CotnmerBon  Mp.  f  Ijin'-jiiile,  Iliat  X«t  Pobw.,  iv,  473,  1803  {comuttm). 
J^Moemthut  Lao^pdde,  Uial.  NaL  PoisB.,  iv,  1803,  617  (canatem,  etc). 
ZmebuCavwrit  Val«nd«nnm,  Hist  Nat  PoIbb.,  vti,  102,  1831  (ronnthu). 

Ctono/rfrT)/.*  <  ironow  ,  Cat.  Fi^li.,  rd.  firny,  77,  ls.')4  i  ;,ii,f /■r(i,<'i . 

(7na(Aoce>i/rum  Uuiclu'iiot,  Aim.  Maim- ct  l/nri.-,  ix,  IHW},  4  irniini'/Hiitliiiin;  yotiiiiii. 

1161.  Zanchia  wnaaceni  (  Linnipug).    Tifitiji;  Gnlafa.    Hawaii;  Stiiiioa:  Papiui;  Waigiu;  Woodlark 

I.;  East  Indies:  RfviliRffijte<lo 

rAjrtodon  eanetrtnt  Linno-u^.  Sytt.  Nat.,  p<I.  x.  T,l,  17.58.  ladies;  «flfr  Arlr<li.  jrniint 
PomaeanUiua  eanftniit  Lhi-('p<^<Iv.  HI^I.  Nut.  rnl.is.,  ir,  AIT,  IMD. 

Zanfint  tmaerut  UUiithpr.  Cat.,  ii,  4V3.  InJU.   Bkt>krr.  Alia*.  K  uli.  v,  lli;.  S,  IhTT-h,  OU'tK'o,  Amli«>in«.  Jordai'  A 

nrarlcr.  Ptw.  r,  S.  Nut.  Muii..&t9.  IWJ.  Misuki  I  Japan  I. 
Chxtiitlm  mmnim  Utiiiii  ii..  SJy«l.  Nat.,  ill,  X.  I^T),  I'M*  after  Arteili,  nilull.    Urt'f»-rlc.  HIM.  Nat.  iv,  473, 

INUa,  |>t.  2.  fiK  I     Jonlnii  A  Kvcnnitiiii.  FMi  N<irtli  and  MM,  Aincr.,  II,  l(i»7,  Ii^Dn. 
ZiinWni  <-»riiN(n«  Curler  it  Vnlriirlonnt-*,  II IM  Nat.  I'ltlw.,  rii.  1(12,      i  I  X  x  vii.  lUl.   Blcckcr.  AlUl.77,  talk  IV.  flgt. 

1.  2,  l*<77-«<.  Stiiuatra.  Jiiva.  (Vlvbos,  t'l'ram,  .New  (iulncM,  WhIki".  >  Ii' 
Z'lHflH*  centrrx/Halhinl'iixieT  \  Vnl.'iii-lenno^i,  IliM.  Nat  I'ui.w.,  vii.&'>,  MSI,  Oiaar  t^lMMor,  U  B. 
(I'jNOf/terHi  mirrrnt  tir<m">w.  I  'liI  Ki»M  .  i-*!.  Gray,  77.  l>vVl,  India. 
ChKlodon  nudtu  Ufotkow,  C'«t.  Fi«ti„  e<l.  Gnf,  '6,  ItAi,  Mart  tadico. 
AmIm  mmtmnkrt  TMollMn.  In  MootwiuiM',  Vkuna  WooAlayk,  m,  IMr.  Waodlatk  I. 

Thia  sp(>oie«  i!<  everywhere  <<oinnion  throtif;hotit  the  Paoifir  Oeean,  from  the  off-^liore  islaDCb  of 
Mexico  to  Hawaii  and  southern  .lajian.    We  liave  20  examples  from  Apia  and  S  from  I>»t{o  P»KO. 

Family  .\L  A.NTH  L  kl  D.t. 

HEPATUS  Oronow,  1763. 
(Teulhif  Liniiwiis,  17ti6;  Ilurpurn»  Fureter;  .lcn«iurMJi  (ironow,  1854.) 

118S.  RepAtna  aehillea  (Shaw).    Pone  fummnii.   Hawaii;  Samoa;  Mareiia  I.;  lUrotonga  and 

Makaten  (Scale). 

Thi!<  beautiful  fish  is  rare  about  Bamoa,  as  about  Hawaii.  We  have  two  laiige  apedmens  from 
Pagu  Pago  and  one  from  Apia.  The  red  tidl-patch  is  very  brilliant  in  life. 

1189.  HepAtua  all«l«(LesBon).  .^laaua  MraMMMMi;  Leaia.  Onalan;  Samoa;  New  Guinea;  Goan; 

riariou  I.f. 

Thiw  wfll-iiiarktHl  gpfcieti  is  not  rare  about  •Samoa.  We  have  ten  niKi  inifii!"  from  .Xjiia  aiul  PigO 
Pago,    it  is  found  also  on  the  iiff-!<hore  inlandtt  of  Mexico. 

Life  w\on  of  a  specimen  from  Apia»  called  alanum  tamammn,  olive<blaclc;  pure  black  in  tront; 
dorsal  du^ky  mottled  olive  with  black  and  bine  edce,  and  a  bn»(ht  yellow  line  at  batie,  which  widens 
ami  cDVfrx  ino»<t  of  la8t  ray  of  don^l:  eaudnl  dnili  ijray  « iih  a  jiali'  viulct-cniy  inIu'i-  ami  ii  ir'ildcii  crt-M- 
cent;  spine  golden;  anal  like  donwl  in  coluri  pectoral  and  ventral  blackish,  both  eilgetl  with  grayi^th 
blue,  edfted  in  front  with  AvoMue;  a  whitish  patch  below  eye  and  a  white  ring  around  throat  befaind- 
phiii:  c  Il'!'  <'f  njwTt'le  light  gold<>n  olive. 

1184.  Hepatua  olivaomia  (Bloch  &  Schneider).  Tahiti;  Paumotu  Is.;  Samoa;  Pabinls.;  Hawaii; 
New  Guinea;  East  Indies. 

ThiH  .-iKTief,  easily  recognised  by  the  mark  at  the  ahoulder,  is  frequently  taken  about  Hawaii  and 
Samoa.   We  liave  5  examples  from  Samoa. 

Color  in  life  of  a  specimen  from  Apia,  lemon-yellow,  oliv»«haded  above;  fins  all  yellow  with  dark 
fd>.'inirs;  a.xil  and  tip  nf  rauilHl  liri^rht  orHiiifi'-yi-lln\v;  a  hiacki-h  hrown  strip<'  on  |«  i  t'in\l.  cx'i  ii.litiir 
to  ita  midiile,  without  edging  in  young.  Another  hiteciuien  Iruni  .'\pia  wa!<  black,  with  orange-black 
edged  otripe,  and  a  third  was  bright  brownuh  yellow,  the  black  stripe  mesially  bright  orange. 

1188.  Hepatuspyriferus  (Kittiit/:).  flea. 

Aeanlhurui  pfiri/rrHt  KittUU.  Kciirkt-nbi  ti;  MiiMnim.  i.  19  ..  mf  1.-,  rit;  .'.  Ktl.  Ulca.  Uuiitbcr,  Flactie  dcr  Sudw*. 
113. 

U(«iittiirM oriHififr  Cuvler  4c  Valcnckennen,  UiM.  Nal.  l*uiiw.,  x,  m,  1«5!k 

This  speries  is  unknown  to  us. 
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1186.  Bkpatiu  Bisrieaiis  (Umuetn).   ITInifi  mote;  Pu  itea.  TtbM;  ftamotD  U.;  Stmoa;  FQI; 

Ilan-ey  I.x. ;  nmiciiinvill)'     ;  OlUiert  Ih.;  New  Guinea;  KaatladiMi 

Ch:H'«li„i  tn'ini-iii.-t  l.ijiini  11-,         Sat.,  ed.  x.  J7S8.  Red  Sea:  aflfr  ArtfdI. 

fV,.,'.../M,,  ,  I,',/,,  .  i-i.rvkftl,  Dfscr.  Aiilm,,  M,  Red  Sc«. 

Aciiit^ii.  ',  ■  l  i  '  ,  liiiii'Jiur.  Ki««h».' iUt  Sutlnw.  118,  Uf.  7H.  Tuhltl.  Paumotu,  .SunuMi.  Hftnuy  Ix.,  IkiigotlnvSlk-  In.. 
•  iilb.-  I- 

Thia  widely  diatributed  apedM  k  rather  oommon  nbout  Samoa.  We  b*ve  ten  !<]>eciiiieoii.  In  all 
the  adalt  tpedmiia  tha  taniii  fln  hm  no  white  rfngr  at  hRw.  hoing  except  for  tiie  imle  crNcent  at  tip 

darkbromi  like  the  body.    In  one  younij  rxant|>lt'  ;li>  i  :iu>1.lI  liu  i-  ahniptly  ^ray. 

TheOMM  QuMhn  niffrieatu,  based  on  a  fish  fruni  the  Ued  Sea,  diuky,  with  the  caudal  whitish, 
coold  be  no  other  iiMeieaL  jteeiiMwmciorwnmfiflpiDliefaly  theeen^ 

Life  colon*  of  a  specimen  from  Apia  calli-tJ  «/iiiK  mttta,  very  dark  olive;  fins  blaric:  ii  hinck 
oblonK  (rtrijie  or  npot  behind  Kill  oiK-ning  on  levt-l  of  eye  extending  ehont  to  middle  "f  pectoral ;  this  ia 
Mack,  faintly  and  narrowly  oclmil  with  paU-  blue;  pci-toral  with  agolden  verti4-al  Btrijie,  l^eliind  which 
tlie  fin  ia  colorleaa;  caodel  ooDapicuoualy  edged  with  white;  dorsal  and  anel  with  dark  and  light  bloe^ 
theetieak  very  narrow,  faint  on  doraal;  ventral  reddiah  hrown  on  innerraye;  no  white  apot  before 

9ye;  llped:irk;  rm  canilal  rinu  nur  ;ixil  ?i[Mit. 

A  Bpf^  iint-n  fmiii  I'iifjo  l'a«it  cont'd  i'u  ulna,  wa><  blac  k,  with  brownish  shade;  no  streaks,  but  a 
nodin^  of  <lark<'r  sixt'ktt;  a  huriz<intal  oblong  blat'k  Htri|K'  rir  ~|M^t  fri)iii  angle  of  gill  opeulog  towaid 
near  end  of  pectoral;  fina  all  black,  the  anal  nanowly  edged  with  clear  blue;  dorsal  more  narrowly 
edged  widi  bhek;  endal  vaijr  loaate,  edged  with  |iaoloial  with  a  bright  yellow  croaa-bar. 

1187.  Bepaitaa  doveenal*  (Cavier  ft  Vaiendennee).  New  Guinea. 

.Ifvijir',  jiDiH  'f'.r' ,  „tii  CiivItT  .t  VHli-m  l.'nncs.  Hlxt.  Nat.  I'nlsa..  x,  ^J"!  Dorey  Harbor  f  New  Guinea  : . 

This  sijetiea  has  the  coloration  of  the  young  of  Hepatu*  nigricafut.  it  is  said,  however,  to  have  bat 
SOaoftrayeia  the  anal  fln,  anamber  lowerthanin  any  other  apedea.  It  ia  perhapa  theyoong  of 

JKtpohlf  uifirxninn,  perhaps  that  of  J[.  ehutfiln*.  a  species  in  which  the  caudal  ahowa  UOally  a  narrow 
pale  edge.    It  is,  however,  by  Macleay  recorded  as  a  distinct  species. 

1188.  Bepatneateniaraa  (OOntber).  Samoa. 

Aeanthurut  attrHmm  OOnUiar.  Fioe.  ZooL  aae..  ini,  tm,  tmtmj.  Oflntfaar,  rtebe  dar  llfldaiat  114,  tat  77,  a. 

This  speciesL  described  from  .Samoa,  waa  not  aeen  hf  na.   Hie  deep  hodf  and  the  white  ereaeent 

on  the  caudal  are  the  characteriiitir  trait.x. 

1189.  Hepatue  lineatua  (iiiuelin).   AUtgo.   Tahiti;  i>auioa;  (iuain;  New  Giunea;  Fatt  (Seole); 

Zaniibar. 

auitodon  liHeattti  Gmelln.  Sjrat.  Nat.,  1246. 17iW.  "AnMffca,  AMtralia  tl  lodia." 

jteanUiurut  lUKaiHMOHMheT,  riachv  der  80<Ji>rv,  111.  Ml.  "n,  Samoa,  Tabili.  ZaBUlMr.  Kaer,  NoTara  Flscbe,  210; 

Tahiil.  8treet^  Bull.  V.  8.  Nat.  Mu«..  rii.  100,  Sanaa. 
Ttalkit  linr«tui  8e»\e.  Blabop  Muacuin,  IWl,  UM,  Guaai. 

Thiagaudily  tuion-^i  .xpeelee  ia  Teiy  common  alxmt  Samoa.  We  liave  about  BO  eiuinplea  from  Uie 
reefa  at  Aj^  and  i'ago  Tago. 

lifie  colors  of  a  f>iiecimen  from  Apin.  <Ici>p  bine  atripea,  each  with  a  pale  median  line,  alternating 

with  goliU'n  f'trifK  s.  t  i  ";,  'ivnl  lil  i..  tin-  l):va.>t  unl.li-n,  t\u-  r.'i!iiiii  U'liiiid  vcntrals oraii^'f:  two  golden 
and  two  vertical  criK^-i«tri|>es  at  boi-e  uf  tail;  doival  olive  with  pale  blue  stripes  and  blue  edge;  caudal 
blackiah  with  blue  crescent;  anal  oHve>green,  pale  blue  at  edge,  orange  at  baae;  ventral  onHtge^  with 
a  deep  blue  edgft;  {HH-toml  •irangeal  ha^,  diwky  behind,  with  aky-blue  spots. 

1100.  Hepatua  duaaumieri  (Cavier  ft  Valendennea).   New  Guinea;  Hawaii;  East  Indiea. 

JmMuum  ergaibM  Qaof  ft  Qalnani,  Voy.  Vnaie.  ais,  MM,  pi.  C8,  flf.a,  Mmlt  latta,  the  ipwiai  oaearlala, 

ncamt  TtiitUi4ui$umttrt,  ptrhapa  Tl  wuHMn. 
AtoMmnt  AunMdtrl  Cnvler  ft  ValeoclcoBCib  BM.  tial.  Mm.,  a.  9N,  vm,  tia  da  Fiwm*.  OOaiter,  Pligha  dar 

Mdsce,  113,  taf.  ia,  Hawaii.  SIsladaelraer.  tttt.  Ak.  Win.  Wlea  im  OS,  Hooeltilii. 
f^tcaoMarM  MnariatM  Curler  A  VaUneieaiin,  Hist.  Kat.  Wtm^ji,  307.  m^  IndlaB  Oeean. 

This  apetdea  ia  the  oonunonert  of  ita  genoa  about  the  Hawaiian  Jalanda.  We  did  not  ited  itat 

Samoa. 
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1191.  HepatuB  atrameutatua  Jordau  iV  Kx-ruianii.    Hawaii;  Kauiua;  I^>-8aiii  Man-ual.;  Tahiti. 

Acanlhurut  Umxlalm  OiinlhiT.  Fiochv  <1cr  8ii<1>ce,  11'.',  taf.  n,  flf.  A,  lUliU;  not  of  Cnvler  A  VakmctWMUa 

SleindAi'litiiT.  »\u.  Ak.  Wim.  Wirw  hWO.  ivi.  Ilonuliiln 
fVatlMf  afrtiHimr<t/u<  (by  iiilii)irltil  a(/-nnrii/n'i<»i  Jor<l«n  iV  KNvniiniin.  Hull.  1'.  S,  Kidh  l"<>mm.,  xxii.  IW.'  '  IfOS),  IM, 

HawalL  Siijrdef,  Boll.  V.  8.  YUh  Oouni..  xxii,  l«IU  (19W;,6»,  lAym.  Bnran  «  Ueiw,  Btahop  Momw 

Of  (his  s|wci«»?>,  ratljfr  ciiiiiiiinn  at  IlHwaii,  w<'  found  Imt  orn-  K|ie4*iiiien  in  Samoa.  The  l>ody  is 
Btriixtl  witti  blue,  aa  in  JJepttttu  diunuiitien,  but  tlierv  ia  an  ink-like  «iM>t  at  the  basv  of  the  laet  donal 
■nduul  tmyn. 

llMf.  Hepatiis  elongratus  Ciivier  i<c  Viileiu'lt-niR-H.     I'ltamu.    HawBii; 'SuMMi;  Kew  Hebridfli; 
Patau;  Tatiiti;  Maa-iixl.;  •iuuin;  Fuie,  and  Tubuai  <S«>ale). 
CkMtodnn  ekmgatiu  LacfpMe,  Hl>t.  Nat.  Poim..  ir,  471.  pi.  *,  tg.  2,  IMO,  Pacific  OCMM. 
^CDUilAitniJ  nigroru  Cuvter*  Valencietina^  Hiit.  Xal.  Pota.,  X,  aotw  VStk,  MawaU. 

itcnaUkariM  bipnneliau*  aOtkllMt.  Cat,  ni^  au,       «l  CMm,  P|H        maiadaeluMr.  Wm,  Ak.  Wta.  Wks  IWM; 

ffl.  Iloooiulu. 

jloofl/AunuMffmatolbcr,  CM..  111.MI,  Maw  HabiMM.  QttBtlwr,  WichaJarBOJMft  IM^  N«w  BabtMMi.  IWaa. 

TKbtll. 

7biiAM6ii>uiirtrK«<jor.Un.<^  Kuwit-r,  f n>e. u. 8. Nat. Mm. IMN, Wl. MnUtt It.. KoiOTbOb FMbom.  aqraaAHam, 

Blahop  Muaeiim  IW,  134,  Marcmi  I. 
IMU*  Mto  icate.  Btabop  lIUMniB.  IMt.  IW.  Ooam-.  not  of  Cmrter  4k  ValaiMlmBM. 

This  ciH-rit-i  itJ  o>intn!iii  about  Samoa,  and  also  about  Hawaii  It  is  often  ili?'tiin'ui«liablc  by  the 
black  blutcb  at  bai'e  of  ^<oft  <lon<al  aud  anal,  but  in  dark  cuiore^i  t'\ani|ile)<,  as  nioeit  of  oui>ure,  tbiH  i!|K>t  ia 
inaeparable  from  the  V)lack  grouod-oolor  of  the  (in«.  The  iHHiy  in  very  dark  brown,  without  strijWk 
Uepaim  mala  Cuvier  A  ValeneieiiiMa  of  India,  bw  the  muue  color  tmt  the  profile  it  ataight  and  not 
foateep. 

<  )f  llu-  \ariou.>i  nanieH  ^'iven  to  tithes  of  thin  H>rt  we  have  cboBen  a."  earliest  the  name  dOMjfNlftM  0( 
LaoepC-de.  While  hia  deiscnption  aiuouula  to  little,  and  that  o(  Cuvier  Valeuciennaa  ia  acnicely 
better,  hia  figure  reprceeati  tli|i  qiedea,  which  diffen  from  all  otbera  in  being  plain  blacldah  brown 
on  body  and  fino,  the  black  spot  on  last  mya  of  doml  and  anal  diHtinct  only  in  imler  (>|H>4-inien8. 

In  thiti  apeciee  the  body  ia  unifcmn  brown;  the  caudal  hag  usually  a  narrow  pale  edge  and  the 
anout  ia  tieaally  dnaky. 

1198«  Hepatus  fuliginosus  (I,('>«<jn).    Oualan,  or  StronK  I. 

AtMaauM$/\Uiiii>uMU*  L«mou,  Vuy.  Co«|Ulll«,  11,  149,  pi.  Ti,  Ikg.  2, 1830,  Onalas. 

Tbiaapedca  ia  aaid  to  have  the  Ifpo  bioe^  the  body  browniah  with  Adot  bloiah  atraalEa,  and  bat  SO 
soft  raya  in  the  anal.   We  have  not  Hft-n  it.   It  may  be  ideatical  with  JXgMtfw  dengahu. . 

1104<  Bepaiua  bariene  (IxiacMin).  Waigiu. 

AranOtunu^nritnt  U-sioii.  Vuy.  Co<|iiilli-,  11,  149.  1890,  Walgfa. 

.li-riNr/iNi-Kii  riiim»ii/'r  Curler  &  Vnl<'ii<'i<'iiii<->,  lli>i  \at.  I'liltx.,  \.  i.ti,  li^S.  Waicia; lUM Ifpfc 

1190.  Hepatua  celebicoa  (Bleeker).   Tahiti}  Solomon  ia.;  KaatimUea. 

AcanOiurHi  ctUMau  Bleeker,  US3.  761.  Cctabc*.  TanMta.  attBtlNr,  nahedtfWldaM.  116,  Uf.  78,  flg.  a,  1« 

Is  ,  Tahiti. 

IIM.  Hapntua  leuoopareina  (Jenltina).  UawaiL 

nvUtkUutopvtiM  JtnklBi,  BulL  0.  a  FUh  Oomia..  XXtt,  iMt  (tlH).  4N,  flg. »,  U«mI«I«. 

1107.  Hepatus  matoidee  (Cuvier  &  Valendennea).    Umdti.    HawaU;  Samoa;  Fiji;  Ooaian; 

Housrainville  I.;  New  Guinea;  Ea.«t  Indies. 

.liTjN.'.^»rii8  maliii<li>  I'lirk-r  &  Viilencltriin«->.  I{i«t.  Niil.  IViiaa.,  X. 3M,  l)vl6,  oiinlan.  SauTo^i',  Hui.vt.  ^Kila4sa.M.tif, 

Mil.  Nimi-  typo    IVK-ni.  Bcrl.  Mori.  IM76,  M>,  BoUfpillivillv  I, 
Afytiilliii.  in  anHiiliirif  Cut  U-r  &  VnlfitcU'iinc^.  op.  ill.,  x,  200.  IKia,  lie  dc  Framce. 
^.  >in;'iuri(4lWodkfi  Cuvier  A  Valenci«nn<'!i,  op.  eit..  x.  'J3»,  IKSS,  lie  da  Franc*.  SaydMllaa. 
.ImNMnrNfjnuifAopfrrn*  Cuvier  J:  Vali-nclonnes.  op.  eit.,  x,  US.  Scycbcllc*. 
AauiOktmulamarriU'uyieT  ii  Valeni'ii-niK-*.  op.  t-ii..  x.       \isi-S,  lie  da  Prance. 
]bt(A^0MJi(A«r<  Jcnklio.  Bnil  <'.     Fi'h  r.>mm  ,  xxii,  iwi  (ivasi.  i~,  pi.  'M.  HawaU. 

Thiae|)ecie8iacharoLtiri/.e<l  by  the  juile  ring  at  the  base  of  theeaudal,  the  body  Uing  |iiaiu  brown 
or  nearly  e0|  and  the  vertical  Una  with  a  few  distinct  ctripee.  Taking  the  account  given  by  Souvate 
aa  anthnitic,  we  ate  unable  to  separate  the  apedes  ealled  imntkoiitenu,  Uochi,  and  gunUuri  from  tiie 
acantily  described  aiatoMfcK 
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The  cpeciofl  u<  it)tntnnn  aliout  Hawaii,  and  Samoa  an  well.  We  have  about  a  dozen  specimens  from 
Saniiia  from  2  to  10  inrhc;*  in  U-ngth.  Ttie  laiyeflt,  a  little  more  elon^te  tlian  ehown  in  Jenkins' i«  li^- 
ure,  Khowii  a  very  diiitinft  hliiiiih  streak  along  hai^-  of  dorsal.  Thin,  with  the  i>ale  caudal  liand  and  the 
yellow  margin  to  the  pectoral,  are  characteriHtic  of  thi.-i  fin^-ies. 

Life  colors  of  a  yount;  spi*4'iuien  from  Apia,  du2<ky  olive,  with  very  faint  bluish  horizontal  streaks; 
a  whitish  olive  ring  annind  randal  {letluncle;  dorsal  and  anal  with  faint  bluish  horizonal  streaks;  pec- 
toral nion-  or  leiv  jwlc. 

1198.  Hepatus  biahopi  ( Bryan  <.V  Herre).    Marcus  I. 

rcuM<<  M<A«/h' Bryan  A.  Hem-.  Binhop  Miurum  I9U8,  134,  Marcu*  t. 
Thix  s|iecies  in  )iase<l  un  an  adult  example,  very  cli>Me  to  Ilrpulii*  mnUiidtt  but  pmbably  distinct,  as 
the  |)ectoral  is  without  yellow  and  the  dorsal  an<l  anal  not  t<tri|ie<l.    The  protile  is  also  somewhat 
S-sha|K-«i. 

1100.  Hepatus  umbra  (Jenkins).  Hawaii. 

Vruthit  umlmt  .It-nkitLt,  Bull.  I'.S.  Fish  Cutum..  .XXll.  ItW'.'  UMIS),47;.  Hoaolulu. 

Thi«  s|iecieH  im  rather  rare  about  Honolulu.  It  is  very  similar  to  lhpalu»  matoidm,  differing  chiefly 
in  the  alitn-ncv  of  lines  un  the  fins. 

1200.  Hepatus  aquilinus  Jnnlan  &  .S-ale.  new  !<|M'cies.    t'tdityi  mmammn. 

Thin  H]i<M'ic!<  !><  allied  to  Ilri>i<tu*  nuiloidm,  but  it'  much  more  elongate,  with  the  profile  more  convex 
than  in  any  other  species,  the  general  fonn  more  distinctly  elliptical.  We  have  a  single  very  large 
specimen  from  .\]>ia 


Fi<i,  <i6.—llryatiu  tu/uitiniu  Jontnn  A  H4-iile,  ni>w  *pv<'l«i>.  T>'pc. 


Head  4  in  length;  depth  2.12;  eye  5  in  hemi;  dorsal  i.\,2»i;  anal  iii,2-l;  s«-ale8  small,  about  1.25 
in  lateral  line;  snout  1.25  in  head;  interorbital  2.H,'S;  spine  on  cau<lal  ]>eduncle  fully  a  third  greater 
than  width  of  orbit. 

Ilixly  ciimpres-Hil,  elevatinl,  anterior  profile  rouudeil,  slightly  gibljoun  in  fr<»nt  of  eye;  depth  of 
cauilal  [leduncle  •_'..'»<)  in  heml,  the  Hjiine  di.wtinct,  eiiual  in  length  to  alxjut  two-thirds  of  dcjith  of 
IR'diincIf;  month  Mmull;  tii-th  flut,  their  margin  toothed,  I (>  teeth  in  u]>iM>r  jaw,  21  in  lower  jaw;  dis- 
tance  frrnu  tip  of  snout  to  origin  of  dorsal  2.5r>  in  length  without  cau<lal;  iMisterior  margin  of  dorsal 
roundeil,  its  longe>t  ray  2  in  head;  liaiH>  of  anal  2  in  length  withf>nl  caudal,  in  ba.i«-  of  ilorxal, 
longest  anal  ray  2  in  head;  |iectoral  e<|ual  to  head;  vcntrul  1.2.'>  in  liciid;  caudal  deeply  lunate,  the 
marginal  rays  U-ing  prolong«'d,  longi'st  outer  ray  2.."><>  in  length  without  caudal,  middle  ray  l.ftti  in  head. 

Color  in  life,  purplish  brown  with  some  bluish  .•shades  on  tail;  very  faint  trace;*  of  striiH-s*;  dorsal 
with  four  hnri/outal  olive-br>>n7.e  and  gray  striiM-si;  anal  with  five  ami  a  dark  edge;  caudal  very  deeply 
lunate;  |H-ctoral  with  posterior  half  goMen;  \entnil  darkolixe;  noMai'k  !<[m>I  on  dnrxal  or  anal:  itaudal 
dark,  without  jiale  e<lge;  caudal  |>eduncle  dark;  olive  about  eye,  and  a  stn-ak  to  snout 
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Color  in  spiritii,  unifonn  dark  brown,  Hha>lf<l  (wimewhat  <larker,  almost  hlaf  k  at  tip  of  moat  and 
chin;  base  of  raudal  Hpine  dusky;  all  the  Iidk  except  pecttiral  diuky,  aUiKwt  black,  darker  than  bu<ly 
color;  aiitorior  two-thirdaof  peotoial  dinky,  posterior  third  yeIlo«riBh  wbtte;  no  black  ■potaatuil 
of  any  fins;  iria  golden. 

Type  na  SlTSt,  U.  B.  Nadomal  Hnwain,  fawn  Apia,  length,  17  Indiea. 

laoi.  Bepntna  Jtevocattntaa  (KItUiti). 

JooMtarw JtorapalMiN  KItdlta.  SaackMbtii  HoMum.  Mft,  UM,  CaraitM  la. 
MnUmnmkUimCuwkK *  Valaaeinnaa,  Blit.  Mat  Ma^  x.  Bl,  um, OMallM  la. 

laOA.  Bepntna  maigiaataa  (Oavfer  A  Valendennea).  Ouollne  la. 

1908.  HepatUB  trioatogua  (Linneoa).   MaHifi.   iteiuoa;  Taltiti;  New  Guinea;  Fiji;  Fatii  Bann, 
tonga  and  Nokahlva  (Seale);  East  Indiea. 

AmnUkurtu  trbn  De  VU.  Pr<K^  Unri  <<<><■.  N.  H.  W..        447.  DnhaafVatk  I. 

Tbia  apedea  ia  the  moKt  abundant  of  the  genua  about  Samoa,  awarming  evarywbera  on  tba  nela. 
The  black  bar  through  t  he  [Mt-toml  doea  not  deacend  mneh  below  tbe  fln,  tbe  oandat  mmrk  ia  a  Tartical 
bar  or  cW  two  >{,ui>  in  n  vertical  line,  and  tbeadolta  have  the  white  d  the  belly  boanded  above  by 

an  undulating  dark  line. 

Life  colons  of  a  specimen  from  Apia  reef,  called  moni^l,  light  olive,  darker  on  back,  ailvery  below*, 
baieblack.  This aeemaUkeioiiApteAcmM^ bat lacka one enaa^NMidan^ 
en  aidee. 

1904.  Sepatoa  anadvicaiBaia  (Btmeta).   Hawaii;  Jobnaton  I.;  off  ahore  iabuida  of  Mexico. 

Acanthmutrio*tfSfU*taHtlcimuU»tnret^  Bull.  U.  S.  N'at.  Mux.,  vii.  nr.  l<tT7.  Honolulu. 

Aeanthunu  trioMrgUM.  Smith  ti  Hwaln,  t>roc.  V.  H.  Nat.  Mu*.  1W3.  m,  Johnston  I.   Sii  inilm  hiirr.  siti.  Ak.  Wlw. 

WIen.  1900.  493.  Ilunolula.  Layiian. 
TnMtU  Iriiittritu:  .Tor>lan  Al  Rrcrauinn,  Fbhut  North  &  Hid.  Amer..  il.  1I9B0  (dearrlplUin  luil  »>  iii>tiyinyi .  IS'X.  <iff- 

short  islaiifl*  "f  M<'Xic<i. 

Tbia  ia  the  moet  abundant  spedea  of  the  genus  about  Hawaii,  where  it  replacea  tbe  cloaely  allied 
HqMfM  frioife^w.  The  diffnenoea,  attboogh  alight,  are  eonataut 

190B.  Bepatua  ^ttattia  ( Fort*ter).  MiMua;  Jaw.  Thbili;  Hawaii;  Samoa;  New  Hebridaa;  Kings- 
mill  I.;  ]^»iuii;  Uuam;  New  Gainea. 
jBaaaamt  gallalM  Hwitar.  in  Blocih  A  fcihnaldar,  faL  leliili.,  MM.  tXb.  oaathar.  WwJiaJBf  »Baw,  m.  Ut.  W. 
flf.  A,  Ktw  HaMta.  Tahiti.  BaaMa,  XtafMuUI  L,  Man.  laadwkh  I.  Stala,  BUtap  Mtaaua  INI,  IM, 

Thia  atrongly  marked  apedea  ia  common  at  Samoa,  whence  we  haTe  »  apeciinena.  AtHaw^it 
ia  imther  rare. 

Life  eolora  of  aapecimen  from  Apia,  called  mooimi and  o'aw,  dark  browniab  oHtb,  paler  olive  briiind; 

a  whitinh  v»Ttioal  bar  alxiv  f  vi-til;  s[K)tH  mi  {HtintiJiiar  part.'^  whiti':  ciii'lal  olive-yellow,  bliu  kifh  Whilid; 
ventral  bright  yellow,  dusky  ed»^M];  p»>c  toral  dtwkyoli\c  p.iU  r  aU>vv;  no  yellow;  anal  dull  oranfte. 

l.AKVAI.  raUMH  Olr'  HKPATUS. 

Larval  forma  of  Hepattu,  constituting  the  auppoaed  genua  Aeronunu  of  CKinther,  alwund  in  all 
warm  Man.  In  all  cases,  these  are  deep  in  body,  with  a  larRe  silvery  area  on  the  thorax,  and  with  tbe 

r(  |il;nf<l  by  vertie.-il  Hlriic.    TlierH-  form-  caii  be  i'li  iitilinl  only  wIth  grvat  <lilli(  ulty ,  atnl  chiefly 
by  means<  of  the  <x>tint  of  lin-nivri.    The  following  have  been  dej^cribed  from  the  Fat-ilic  Ocean: 

il«imiAHni«  arjfeninu  Quo)  &  i ininmrd.  Voy.  rmnl«,  flt.  pi.  O,  flf.  2,  MN,  Maul.  Tbia  I*  pmhablr  the  youaf  ot 
Mepatmtdutramlrri,  poiviblr  of  TniiMf  matoutrt. 
■  Aeantlmm* ^trialm  Qttoy  A  (inlmuit.  \'ny.  Cnuiie,  sn,  pi.  C3,  Ag.  S,  IKM,  Ouan.  Thli  in  tv%\\t>\v<\  \>y  <iunther  as 
tlM  JTOBBgof  tltnotlurliit  ririifiiut  (ttriatiu),  an  i'k'ntltlcatinn  whli-h  in  probabl}-  oorrvcl.  Wi-  have.  h«wprer, 
fhna different  (pecIeK (if  ynunt;  ttsh.all  hnviHK  the  <i<li>rnli.>ii  niKTitHxi  lu  Aranthurut  rtridtut,  iwru  <r(  Ihvin 
from  8«nm«  and  one  (Kmi  Tiiliili.  Wt-  tan  Idi  iitify  hut  oiii-  of  ihrni,  the  Ctrmichirlut,  »  hh'h  l».  without  much 
doulii.  ilif  (i>nn  <iri«itially  rianx'"!  rlrintut  liy  Qmty  ii  Ualmard. 

Aeanthuru*  oHiirularU  Quoy  it  Onimard.  Iri  Cuvli-r  &  Valenciennes.  Hint  Nat.  l-oiw..  .x  'iTT,  ifBA.  Ouam.   ThIa  can 
not  he  IdentUed. 

AeCMlMunu  bnri^ntu  uanlber.  Cat.,  Ill,  S46,  1861,  Irum  naltnown  kicalitr;  dvlirs  omjeeUin^. 
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CRHOCHJETUS  0111. 

CteMdoM  Swaiiuoo,  Nat  HiiL  Fish,  ii,  254i,  lt«39  [ttmyo'ii")-,  tiame  picoccDpi«d. 
OoMcftcliitGiU,  Fne.  U.  &  Nat  Muh.,  1884,  277  («(n>x(u<y. 
Thk  gemui  oontaiiMi  tpede»  with  slfliider  novable  tmth,  sMlfdilatad  at  the  apex. 

1906»  OtenOcbaetus  striatus  (.iimy  \  Caiiiiavil).    P'thuji;  I'nueixmi-:  Hawaii:  SaiiK>4i;  Anci- 

teuni;  New  Ireland;  New  Britain;  >iew  Guiu««;  Uuaai;  Carolines;  Tahiti;  Kaialea;  YtXt; 
KantoQga;  Talmai  and  SboKland  L  (tJeale). 
itomttwiM  tiriatut  Qauf  h  o«loiard,  Voy.  Unwia,  US,  UM.  Oaan,  lam. 

AeaMmnu  ttrigamt*  Bvnnem  Zoot  Joota^  nr.  MM, «!,  awdwlck  U,  Cnvlar  A  ValoaeicDBM,  BiiL  Kat  Mia.  z, 
im,W&.  oaBther,CaL,iu.att,lMI.Sndwl(Aia  aaBUwr,FlMdMder«MMci,tv,lM,tatn,fliaaaiidc;lSJSk 
aandwtca  Im.  Scale.  BtalwpMniram,ttOi,td«k  Own.  Potsn,  BwL  Moo.,  UM,  ass,  New  Britela. 

Atwaktm  (Ckiwdta)  ttrigamu,  SMndadkDW.  Ocoln.  Ak.  Wte.  Wlan,  UZ.  IM,  4M,  BoMltthi. 

jlemttiira*  tteimdom  CUirler  A  Talendeanmi,  HM.  Kat.  PoIm..  x.  341,  |>l.  9W,  CaroUM  ta.  Ottnttker,  Oat,  in.  Va, 
Atielli  Miii  Ku-t  Iinlii  -    Prlcm,  I.  f  .  Sew  llrllKin.  S<  «  Iri'lini-I 

Thla  ciK-i-it*  if  jjfiierally  I'oiumon  throunlnmt  (K  fjuiia.  \Vef<iiind  It  abundant  IhiIIi  at  Hawaii 
and  .^niiMi.    The  faint  8pot!«  about  the  hi>H<l  hikI  the  faint  .•^tn  aks  along  tlw  8ldf?<  disapiifur  in  Mpirita. 

Life  ooluro  of  a  specimen  from  Apia,  called  palaiji,  bla<:lciitlk  browi^  Qonarked}  dorxal  with  very 
faint  huriiontal  (•Ireaks  of  hluiHh  and  bronze;  anal  very  ohernrely  marked  in  the  tame  way;  caudal 
det-ply  forki-d;  no  (»lript«  <in  IkhIv. 

Another  specimen  was  exactly  like  JJepatut  alramentatwt,  but  the  profile  of  tlie  bead  was  much 
mon  onavex;  many  wavy  blue  and  broose  atripea  on  a  blaokiafa  groond. 

COMOWm  OIIL 

CUocflpiu  Gfll,  Prae.  U.  &  Mat  liva  IMi.  S7»  (taaiMinw). 

Thiii  Xvmm  diSereil  fmm  Jlrpatfu  in  having  but  two  or  three  1011  laya  in  the  ventral  flni. 

Ifl07.  Oolocopaa  lambdurua  (iill.  New  Britain;  Kinguaill  L;  lfe«6aioea(Madeay);  Mauritiui. 

AeoHllanw  ttf^at  anuiktt,  Iteba  dar  tWdaaa,      lafcHt  net  ItaMli  A^otaa  liamwi^  wliMi  name  properir 

MaagaiatlwAaMtlouivedMaiBaUykaeiraaeamlMMi.  Mai%aaiLlloB.ian.W,NewMtilB. 
CMwayaiiaiMarai  OIH.  ftae.  O.  &  Mat  Una.  IM,  «9  CaHer  OOatkar),  n^nriil  L,  Haulltaa 

Xehmmma  Swainaon,  Nat  Ili^.  Anim.,  u,       U89  (•ci(A»'). 

St-iiixv  KntT,  Xovara  Fiwhe,  IStVl,  212  {»rf>pfu). 

TIiIh  t^uuH  diffttm  fmui  llcpatm  iu  tlie  xhurt  Kpicoua  durtHil  of  4  or  5  (tmduated  spinet*;  soft  dun«t 
Ugh;  anoDt  short,  prajeetUig  at  an  aQgle. 

1MM«  Zebrasoma  flavaaoam  (Bantutt).  AiaianBia.  Hawaii;  Mansna  I.;  Goam;  New  Guinea 

(MaclMiy). 

AeoHlftiinif/kiHaanH  Bennett.  ZooLJonin..  it.  lica.  «o.  Hawaii. 

Kbrmama  jiartftiu.  Stcindachncr.  mu.  Ak.  Wlaa.  Wten  19IW.  m,  Hanolnln.  Bryan  A  Ham,  BMop  Xoaaaai, 
ItO,  2M,  Mnniio  I. 

AMMMera*  vfrpeta*  VaiUani  A  Satt«aa«,  Ann.  8cL  Mat,  l«7Ii,  283,  Honolele. 
A<aNM«nMiwana8ea)e,BUho|>Mn«eaiB,im,  110,  Ooan. 

Thin  H]H>cii~  i-  nitlicr  cinmMon  alwrnt  the  IfHwaiian  I.-'laniln,  aii'l  i~  reporttnl  from  Oiiain  under  tlie 
namv  *)i  Xiehrmoiiiii  wjiiua.  Ziliruiuimn  rinfiilum  must  U-  tin- younn  of  this  8{)eciei*,  with  blue  8i>ot«  on 
the  head  and  lm>wn  blue  streak^  and  |>iil*-  i  r<>«<.<-r<haih»i  im  the  body.  The  daKripdon  difl^  from 
Zibramma  jt'iimrriif  Hf  tlie  vonnK  of  Zebrtuoma  rtumbeum  differs  (ram  the  adolt 

Thie  8i>e<  i>>!<  apiuimiily  uj^'reefl  wHH  Ztbntmmn  rhombemn  in  all  roBpecto  exoaptoolor.  Were  it  not 
fur  iis  >,'<'"irr;i[ihi«-ai  «'|iaratiHn  «<•  >liMnlil  fi .llmv  ( liintlier  in  uriitin;.'  with  JlaneaeiBiis,  The 

t»ii  arc  in  fact  probably  tin-  Hamc  .■•pcricT',  the  nainf  /Zidrifz-i-ji/i  Ikmui:  tlic  oldtT. 

1200.  Zebraaoma  rhombeum  (Kittlitz).    Itiu;  AU  imlaiji.    t^ainua;  L'I(>a;  Fiji;  Aneiteuiu;  Vjo^t 
ladiea. 

dnmOtum*  rkamUtu  Kttillu.  .senckenbeig  Muaeum.  i.  18M.  ISS,  pi.  Xiri.  ttg.  1«. 

AeaattiinM •rofMM  (?uvier  Valcncienneii,  IIUI.  N'at.  Voln.,  Z,2I5,  pi.  rrxc.  I88S,  lie  tfa  Fweae,  lliaa,  neeker, 
Katnjcb.  Ned.  irnl  .  ir^M.m  anirlianot.  8a«Ta  HUL  Cuba.  132, 1K.M.  Cuba  by  cnor.  OOnHier.  Cat.  in,  Stt 
1861.  Cenun,  Sanilwirh  U..  Anclteaoi. 

Aamtkuru$alUrtU»  Cuvier  A  Vatenclcanea.  op,  eit,  z,  MS,  ISSB,  Ua  da  Praaea. 

AnmUumt  toromauk Cavler  A  Valeaetoaaat,  ep.  cit,  z,  UHw  flnrani,  jmaag. 
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JiULLETIM  OF  THE  BUBKAU  OF  FISUEBIES. 


Tliiw  t-jH-fii*!*  ranf!t*8  widely  through  the  Eaj»t  IniU«~-.  ^^'(•  )i:ivc  Vt  -.iwi'impn!"  frutii  Ajiia  ami 
i'Ugo  I'a^u.  Tlif  yellow  fonii,  callwl  rfwir^ywo,  wi- <]iii  nut  liiul  in  .SaiiKHi.  The  twu  Umm,  Jiattmxn* 
and  ritoiiibt  uiii,  are  without  much  douht  culur  variatii>ii<  < >f  one diehioamtic  ipecies. 

Life  colon  were  noted  in  varkMia  epecimena  a»  follows: 

(1)  Specimen  from  Apia,  callM  ilht.   Dark  olive,  wmewhat  doodcd  (a  curved  light  blnentnak 

liftiiri'l  tliv  i-yc,  ]inrHlli'l  witli  tin  (;'>liif'i  iri-,  in  vmiih^'  mily  -.  everywhere  fine  oblong  lijfht  liliic  hjmt.-, 
Hiiialler  aiul  tiharjtly  (letiiitHl  uii  nUiv  ot  lieud,  iM>t  evideiil  un  xnont  OOr  along  the  Lack;  laq^er  below 
and  behind;  fins  all  plain  olive-black,  the  pectoral  lighter  olive;  caudal  apine  Muiih  while:  a  short 
oblique  Htreak  of  11^1) t  olive  above  pectoral. 

(2)  An  older  example  with  light  blue  wavy  breaks  on  tKidy,  nut  npolx;  ntreak  aUive  iKt  toral 
Hght  yellow  and  very  rangpiiniou^;  no  blue  iM-liind  eye;  jKftoral  wan-ely  olive. 

(3)  From  Apia.  Dark  brown,  grayish  behind,  with  about  'M  fine  bluish  white  croeiMitreaks;  a 
whitish  taternl  streak  above  pectoral;  flna  all  dusky.  Larger  onee  more  sharply  colored. 

(4  i  From  I'iil.'"  Pul'i'.  I'o-lcrior  half  of  iNnly  fuliginous,  •larkt-^t  )>i-liiti<l  iiud  mcvging anteriorly 
into  ycllou-nnvn  with  line  pulf  blue  i<|N-«-ki';  olive  grv»"n  alwfve  evi-H;  irin  yellow. 

(5)  From  Apia.  I'.l.irki-h;  taint  bluish  horizontal  liuc?<  over  Inidyas  in  M|M<ks  fmmtafM;  • 
yellow  i^h  white  short  band  aU>\'e  pectoral;  head  unspotted;  fins  darit. 

(6)  S|>et'imen  from  Pmto  I'aK".  called  Uiu.  Blackirii  brown;  head,  breast,  and  shonlderti  ever)'- 
whcrf  rovcntl  with  fine  l)lui>li  wliitc  dot-;  ImmIv  with  horizontal  u;tvy  -triiie-  >4  tln'  stnic  (  fitor,  on  a 
bronze-brown  ground;  fins  duiiky  olive,  uii«trii>eti;  doreal,  anal,  and  caudal  with  a  fine  paler  edge; 
pectoral  dark  onmge,  dusky  above  and  below;  a  hmg  whitish  stripe  above  peetoral. 

(7  i  <  >ii>'  '•iH'i'ifnen  wax  almnHt  hhick.  fhi'  j'jMit*'  very  <li>!itn  t.  tin-  >tri]«--  mo-tly  nlisolcte;  the 
yelloM it'll  white  line  reduced  to  a  round  l)ri|<lit  yellow  bihU  near  gill-tJiieiiing,  Maiitiut^ou  the  other 
side;  Iria  pink  red,  not  gray  aa  nanal. 

ISIO.  Zebraaoma  rostratum  ((^iiintlier).  Tahiti:  .Stinoa. 

At%uttM»nu  nutratus  Uuniber,  Flacliv  dei  MUdaee,  117,  UU.  *j,  tkg.  s,  Tahiti. 

This  species  is  eloae  to  JSehnasoaw  fAom6«uM,  but  the  snoot  is  hmger,  the  Una  rather  higher,  and 
the  <  nior  alini  'st  lilai  k.  We  havo  two  •zamplcfl  fiom  Apk,  a  little  Smaller  than  GfintlMr'e  type,  snd 

with  the  Ixxly  <leeiM'r. 

life  colon  of  a  specimen  called  iVi'ii,  black,  with  brownish  tiagv;  Miout  reticulate;  a  vertical  bar 
behind  jiectoral  golden  olive,  with  blue  cro««  streaks;  a  similar  bar  from  beginning  of  dorsal  across 
opercle  and  obliquely  linnm  breast;  five  bluestrifies  and  four  olive  between;  below  pectoral  ofaecurely 
leUeable,  with  blui;'h  around  dull  olive  ipota;  fine  onoolored;  caudal  with  narrow  pate  edge;  caudal 

spine  black,  n»  art-  all  (ills'. 

1811.  Zebraaoma  voliferum  iltUx  h).    Ln/io.    Hawaii;  Samoa;  Fiji;  Katit  indieti. 

Amnthur.if  i.i'.r.r  Ill.x  h.  IX.  UK!.  l»f.  <27,  Og.  I.  1'^* 
JUanlhurutbUiehii  Ik-iim-ll.  I'hM'.  Zi«.I.  Sex-.  1nV\  .IC 

jMJitAunu  AypKioii/mif  ll)i-«-lifr.  Niil.  Ttj'lv  S)-<l.  Iii<1.,  vi.  IkM,  313.  Florei.  (iittiltMr.FlsetasdtrMMMSb  1111^117, 
Fiji  III.  .Sti-iodncluit-r.  iHmkn.  \k.  WL<^.  wi.  n.  Lxx.  iwo,  m,  pi.  IV,  lig.  I.  Honolulu. 

gebrammn  hi/pmUiiiUTUm  Jenkln*.  Hull.  I'  PUti  CesUB.,  XXn,  tMI(im).4nL  BnOSlOla.  BUfdST.  Bull.  1}.  8. 
Fish  Cuam..  xxn,  vm  (1SM>.  m,  Monololu. 

This  species  is  rather  common  about  flamoa,  whence  we  secnrwl  four  examples.   It  is  even  more 

fn^|Uent  alKiut  Honolulu.  Our  lar;.'t-t  i-Namp!.',  ali  .i  f-Mit  Nm;,',  i  nrrt-fpomlH  very  clo^-ly  to  Bloch's 
figure  of  rdtfer.  The  caudal  isdark,  and  the  Ixtdy  is  cr<j«s'4.ti  by  many  dark  cro6B-fltreak!<,  which  crosssix 
or  seven  obeenre  dark  crosa^hades,  the  most  distioek  being  the  ocuhir  and  scapular  iMndf.  In  yoonger 
eXRii'i'lt-  tlif  i  Toaj-sti^-akH  an-  fainter,  and  in  ntill  younirerthey  are  wanting.  The  fare  i.^  fpotteil  with 
pa!<'  iiiul  the  >*i\  or  !H-vei)  dark  crotw-lmndM  l>e«'uuie  more  dis'tiuct.  Tliiit  form  from  4  to  8  inclien  long 
n-|>r<  ^«'uta  hiipnthjtifrnin.  younger  forms  have  the  snoot  and  caudal  yellow.  We  have  none 
which  correspond  exactly  either  to  dujantiuH  or  to  rupydlii. 

tXfs  colors  of  a  specimen  from  F'sgu,  violet-black  with  fbnr  distinct  yellowisb  cmss-banda 
ij;ravi-li  in  forui.iliti  < ;  tlic-i'  aU'l  rest  "f  Ixnly  cri^si-d  by  n';rnlar  <lark  lir>'ii,'i  -tnak^;  hrna'!  lilark 
ocular  I  Mild  n-ttchiiiiJ:  luVH- of  vciitrals;  IkwI  l)elore  it  with  iicluork  of  l)liii.<.h  iinothcrdark 
area  from  IjaK^uf  dunnl  to  fr.>nt<if  anal;  fins  blackish;  caudal  with  narrow  i>alef<ige;  l>rea.-t  unH|Kitted. 

A  specimen  from  Apia,  vailed  lupu,  had  the  snout  and  forehead  dark  yellow;  ocular  streak  black 
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edged  with  fpmy,  thi-ii  a  lin>a<ii'r  Mark  huiul  i<<li;fd  with  t;r.iy;  thi-n  ftnir  hntwri  ImixIm,  y»'Ui)w  lietwei'n, 
tiMn  the  fauilal  |ic<lunile  black,  the  pule  t^tripv  bt't'ore  it  titurow:  tail  yellow,  grayish  Ix^hind,  thiu 
8BVW  dark  bands;  donal  and  anal  dusky  deep  yellow,  the  dorml  with  some  spots  behind;  ventral 
golden. 

ACAVTRimns  IwnUL. 

I  .\foui>rtroii,  Xtuo,  and  Nattiu  of  nuthors.) 

1818.  AcaathuTua  unicoraia  (ForakAl).   lU^iiia  acyi;  Ume;  I'melti.   Hawaii;  Samoa;  Aneiteum; 
Gaam;  Tahiti;  Waigia;  X«w  Guinea;  Raiatea  f  Reale):  East  Indies;  Japan. 

Thin  spiries,  wiilely  iliffiisc^l  thmiitfli  thi-  Irojiiail  racillr  ;in'l  \iiryinjf  (•x<Tf»'ivt'ly  at  variouH  yiin:fH 
of  growth,  is  common  about  liawaii.  At  ^!«m4>a  we  found  it  nttiier  m-arce,  but  four  specimenii  l)eing 
otrtained.  Thecandal  spines  are  Umshonapaieirnnind,  while thnse  of  AranthKrtuHhiraltnBTenrmft. 

Life  c-<>|Mr>'  iif  a  s|  iiiion  fnim  Apia,  ilark  olive,  Itrnnni!-!!  Im-Ihw,  pLili-r  on  tail;  ,>'!>ini-«  clear  Miic; 

dorsal  light  brown,  with  light  bluitih  i?|hiIm  and  a  dark  edge;  t.'ttUilal  du.-ky,  paler  liehind;  anal  dear 
orange-limwn,  with  a  row  of  pale  blue  apots  at  base,  tiien  two  pale  blnMi  atripes  and  a  wliitiah  edge; 
pectoral  and  ventral  luottled  onuig»-gi«jr. 

Another  specimen  from  Apia  was  ^yish  Uaek,  the  apinea  dark  blue;  caodal  pedtmde  brown, 
imUr.  .lor-al  liuli;  >ir.iriu<-.  vsiili  oi>ii,|ii,'  Mni^h  Htreaki;  candai  gimy;  anal  light  oiange^  with  horiaootal 
blui.-h  Htn-aki*;  bcail,  iK-ctond  and  ventnil  fjray, 

1918.  Acaathurus  breviroatris  (Cuvier  i$c  Valenci<>nnt^j.    Ilawiui;  Tahiti;  Kingsiuill  I.,  New 
Gnlnea;  lie  de  France. 

MMW*  bitrtrMbrU  Carter  A  Valencienneii.  Hiat.  Nat.  Pola.,  x,  m.  pl.»l,  11136.  Baat  ladlea,  11*  da  Pnnsa,  New 
OttioM.  OaallMr.  Cat.,  lll.  S49. 1861.    UQnthvr,  Fiwheder  SOdaee.  m.  Uf.  79.  Og.  a.  im.  Kingsntll  I., TaUU. 

AtmUmnu  hwiAwMt  Jaaklm,  Bull.  U.  8.  Flah  Caaun.,  xxu,  UU  <1MI>,  481.  Honolnln.  Snyilcr.  Boll.  C.  S.  Fbh 
Cnniii..  zxn.  MB  (MM),  SM.  Boaolttla. 

Thin  Hpocies,  rather  r<inimon  almat  Hawaii,  was  liot  foood  in 
1814.  Acanthurus  incipiens  JenkitiH.    Hawaii;  Samoa. 

Acanthuriu  inripinu  Jenkln*.  Hull.  I'.  H.  Fish  Comm.,  XXII,  IW2  (1903),  480.  MoDoluttt. 

Two  Hpeciineiiii  were  i^n  at  Samoa,  fiiniiur  in  form  to  JenkinH'M  type.  One  of  these  ia  plain 
blackish,  the  other  covered  with  blue  spots.  Tht<  l  audal  fin  in  both  is  blackiah.  This  fin  is  largely 
yellow  in  AmnUtnru*  brenni*tri»,  otherwiw  we  might  rt-gard  Aoanthum*  inrifrim$  as  the  young  of  that 
iq)ecies.    It  b<  ap|«arfntl)'  an  iiinnatnre  form. 

Life  colors  of  one  specimen  from  Apia,  black,  with  a  brownish  shade;  upper  parts  with  small 
rounded  epota  of  deep  violet-blue;  belly  paler,  alaty;  llpe  Mae;  a  blue  streak  below  eye;  dorsal  dark 
bniwn,  Hliirhtly  bliiisli  on  spines,  dusky  on  iilge;  vi  Mtral  dark  brown,  paler  Ix-hind,  Xhv  ^(Ige blackiali; 
aual  dark  brown  with  two  dark  blue  eitreakt)  and  a  dut*ky  eilge;  ventral  and  |>ectural  dark  brown; 
caudal  Uaek  with  •  fitot  tnoe  of  a  pale  edge.  Notraeeof  homorofsptimontiiil.  Length,  ttindiaa. 

1S10.  Aomthurus  annulatus  (Quoy  i\c  <iaiuianl).    Tonga;  I'nlan;  Anfit4*um;  Fiji;  Guam. 

/ViiMiOTi  annu/a<i«  giioy  &  OaimnH.  Vny.  rniiil>>.  'XTl,  Wt.  Polynciia.  ruuiiK.  Si.'ate.  Rikhop  MiiM-iini.  113, 
<iuani. 

Stueut  mir.^iH'i/iu  I'uviiT.v  Vnlvm  lriiiii--<,  Hi»i  N'nt  I'oiiw  .  \,  .'>4>.       Toiifa;  not  ^oBMlkMriM  marginaliu  KilUIU. 

OunllKT,  Kix'hi- iler  l.-J.  rnlMii.  Am  il.  iiii., 

IbMwrM  Minriivmilw li««l«,  Hlabop  Sliueuni  IWl,  114,  Uiuun. 

Mdte  aM«Mlgr<»Ca«tor  *  Vakoeisancs,  Hist.  Kat.  Potaa,  x,  an.  pi.  9M,  tM,  Oasai.  imm|. 

1S16.  Aoaafhnnis  tuberosus  ljiee{Kiic.  Cuain:  Aiieiieiiiii:  Xew  Ooiiiea;  MMultiti 

.Vnj<>  «-'<ri)»i»*  Ijiiv[»'ilc,  III-!.  Sal.  Poim..  III.  111.  l^rj  He  Fraiicc. 

iiifMr.i'u-.  leiiitlH-r.  Kix  hc  ik-r  Stidm',  IJLi,  Ari>  :t'        (Vs  Ion.  ZaniilMr,  XaUfiUnai 
itniNiAnrut  N<iJi)« -Sliau .  lien.  Z''<\..  v,  STI.  pi.  ^l.  l-^^i  He  dc  France. 
S'lwut  runtllnartim"  ifwoy  A  Uiii<unr<\,  Vny.  [  riiiin   :i.  >.  lij,-  1.  :~.'l.  ■ 

.\mu4  (u'jfr  Cuvicrik  ValencivDDua,  Uisl.  Nat.  Fulat..  x.  2!W.  ItSki.  lie  dt  France. 

.nwh>  rrjn./.inii«  Qnoy  A  Oalaaaid.  la  Cnvlef  A  Valtaeieuats,  Hin.  Xat  Ma.,  a,  tM,  IMS,  Tonga:  ipeeisMn 

Immaculate. 
.Vii«Fu*  paiwtNfotiM  stalndaehaer.  m;i 

This  species  we  have  not  aeen.   It  is  probably  rare  in  Polynesia. 

•  Thla  apaciea.  sMiksd  by  gitm  Moldm.  I»  Impsilwtir  dMCilbed.  and  has  not  beta  reesgalsed  by  wcent  aatiwis.  It 
h  psfhaiis  Bsarsit  AeuMunuUbtnuit. 
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1917.  Aeaatliwiw  nMfeovOMtfhrm  (JmUm).  HsmdL 

CMfciiaM  wifcipawiihw,  UuUm,  Butt.  U.    Fkh  Coaua..  zzii.  1MB  (IM).  M.  If.  a,  HMtMu. 

ISin.  Aontlwirm  vlanningi  (CuvierA  Valenciennes).   Marshall  la.;  Aneiteam;  East  Indies. 

Mkm  tiamlmgt  Cnvter  *  VateneianiiH,  HIM.  Mat.  Fotai.,  X.  398,  Mi,  MoluccM.  OltBthir.  rtoete  der  MdiMb 
UB,n«t.Vanliallb.,AiMii«mi.Oifaa.  ffbwter.  Fmm.  Aau  Nat.  Bd.  Mdhu,  UN,  HI,  8gath  tank 

1819.  Acanthurualituratus  I  FurvU  r).   UPiHot  Ombit  Ume,  Ikhiti;  Hawaii;  8Miu«;JoliiMtanL; 

(tiiaiii:  New  <iuinea;  VjwI  Imliiw. 

Aeaitthurrtt  liluralut  Forelcr,  in  Kl<x:h  A  ScbneliliT,  SyFt.  Ich.  IKil.  il-,  Tahiti. 
Uarpiirtu  aiiiratuA  ForstiT.  Di-mt.  Aiiirn..  '.'1*.  IMI  Tiiliitl 

yaneu*  Uturatun,  (Hinltu-r.  Fii^vhi'  <U'r  SiIiIjh.-*-,        'wllti  plAte  r«pr««eiitillK  "gomUi"),  Suidwlcb  la..  TahiU, 

R.'.l  s,  „ 

Mouucinui  lilurntu*^^«.U\  Hl»lii([i  Muwum  ISKJl.  112.  i<uum. 

A'l'n'inn  til  imtm  KOpi^'ll,  Atln»,  Fl-N'he.  61,  Ub  XVI.  I\g.  'i.  UBi^  Bad  IM. 

PruiHiirii>  rnuiiW  Voy.  Coquille,  II.  161,  ItCM),  Tahiti. 

A'uMiK  laurutut  8mith  &  Swain,  Pm.  D.  8.  Nat.  Hta.  1H3,  IM,  iahaMoa  I.  MaladadUNr,  ttta.  Ak.  Wis.  Wlm 

iwn.  496,  Honolulu. 

Thij*  ><ti«  oif8  iff  ooiniuon  at  Samoa,  as  abont  Hawaii.  In  both  places,  and  almoot  eqaally  abandant, 
oecure  tlif  form  deatrribcd  as  Monocero*  ffirntii.  The  only  |)eniiancnt  difference  eeeme  to  be  this — in 
the  tme  lUurtittt*  there  is  a  line  of  cU-ar  Line  hIihik  the  Viat**  of  the  <lorRal,  ami  in  (jnmiii.  nM  and 
yoong^  thia  is  wanting.  An  we  find  no  other  difference,  the  aenior  auUutr  ia  vecy  doubtful  an  to  wliether 
Aem^miu  pmrtlH  i«  a  valid  species. 

Life  riiliirs  wen'  ti(it('<l  in  variouH  sfKH-imcns  as  follows: 

(IJ  bpet'iiia'u  from  .\jjia  called  u»u:  Dark  olive,  browni.«h  Iwlow,  paler  on  tail;  spinee  clear 
Idae;  dorsal  ligjit  brown,  with  liRht  bluiali  spots  and  a  dark  edge;  caudal  dusky  paler  behind;  anal  clear 
oran^iirown,  with  a  row  of  pale  blue  spots  at  Imss^  then  two  pale  bluish  stripes  and  a  whitish  edge; 
pectoral  and  ventral  mottle*!  oraii){e-jrray. 

cii  From  Apia  (young  of  pn-i»'iliin;'*  I.  Du^ky  olive;  ln-lly  yellowish  brown  ;  Hjm  yellowisli  lin>«n; 
a  blue  streak  along  baac  of  dorsal,  which  ia  black  except  for  a  long  white  utripe;  caudal  dark  olive, 
edged  with  greenish,  then  wUte;  anal  dnll  orange,  edged  with  Uadt;  two  ami.  spines  dull  cnmge; 
ventral  dull  unmpe. 

(3)  H]>ec'iuH  n  aille<l  umdei,  uim,  a\m  from  Apia.  (irayiHli  black,  the  cipiiteii  ilark  Una;  caodal 
peduncle  brown,  paler;  dorsal  light  orange  with  obliijiu*  hliuHh  etfsaks;  caudal  gray;  anal  light  orange, 
with  horizontal  blui»h  etri-akH:  head,  pec-toial,  and  ventral  gray. 

(4)  Speiimen  from  .Apia  calle<l  iimrM.  Dusky  grayish,  yellowish  above  eye;  a  Ittniah  streak 
along  base  of  dorsal;  caudal  w  hitinh  l)eliind;  dunsil  and  anal  drr\>  niaroon  red  and  du>ky. 

(6)  Specimen  called  Hi' ilia.  BUwk,  brownish  tinged;  donal  black,  a  pale  blue  streak  at  base,  the 
edge  gmy  with  black  maigin  and  a  row  of  bluish  spots;  spines  omage;  catMlal  Made,  with  broad 

while  e<lk'<':  an:i1  <  >r:tnp>.  Mack  and  wtiiti- nn  margin,  olive  greeo  atbsie;  TentmloUve  OnUge;  pectonl 

black;  lilJ*"  Imiwii.  n  lii;ht  yellow-hrowii  -in-ak  from  eye. 

1980.  Acanthurua  garretti  (tH-ale).    Ouatu;  Hawaii;  Samoa. 
Mmmtrm  gvnm  geala.  Btthep  Miumibi,  mi,  m,  0mm. 
This  qieciee,  if  such  it  1>e,  is  diHtinguiohetl  from  irmilhunui  litunilu*  by  the  abe>enoe  of  a  blue  line 
along  the  base  oi  the  donal  and  by  the  yellow  spots  on  caudal  peduncle  separated  by  sfaaiply  defined 
btackarea.  It  is  fionnd  at  Hawaii  and  Swnoa  with  ./laalhiinwlifimi^  It  is  represented  in  Gfluihei'a 
litnmtug  in  Fische  der  Sfid.^-.   It  is  probably  a  ooloTvariatioaof  AcanUmrmlShtMbtt— 
a  view  uotsluired  by  the  Junior  autlior,  how.  ver. 

AXIHTXRUB  Cnvier  k  Valenciennef. 
1881.  Azinurua  thynnoides  Cuvier  &  Valeuuieiuiea.    ^ew  Ciuii;tai;  Eaitt  Indieti. 
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Family  SinANIP/E. 
BIQAinrS  Fonkil.  /». 

IflSfl.  BiganuaBannontus  (Qoojr  A  Gaimard).  Lo  jw'u'trfu.  StOMft;  Ft}i;  (iotm;  New  Hanorar; 
New  Britain;  Tahiti;  Bart  Indiea. 

Ainphacanltiw  m'trmu'  ■Uiit  ijuoy  li  Uttimanl.  Voy.  rranie.  Zool.,  3«i",  1S24,  Qu«m. 

Teulliu  marmnmtii*  Udiithi  r  Fi»clie  Mor  Sud»«.'e,  93.  Cnmline  U.   Poien,  B«rl.  Uuu.,  1874^  88S,  Ambuina,  Now  Hau- 

over.  Ni'w  Britain. 
Sipaniu  marmttmtiif  S<m\i\  Bl'Iioc  Mui^iim  1901,  lU,  Uuiim. 

<lNipJWiO'in(AMj< '/u'ifi.f (i^in  I '.iviiT  ,V  VHK'iirH'Diiir',  Uift-  Nitt.  F*ola>.,  X,  IMt  IB(k  OWBa 
AmpAactiHVuu  tcarvMts  iile«kvr,  N*t.  Tljdl.,  863, 262,  B«tt  ladiM. 

ItalMi  (MdiMOtattMr.  VMw  d«r8lldN«,  W.  ux,  flg.  a  (notdMartftfon),  tuaaa,  laUtL 

This  speciefl  bs  very  ootntnot]  itlxjut  Saiiuui.    We  luivc  40  s[X'oiiiioiis  from  Apia  and  Pafjo  Paco, 
It  ia  iKMwible  t hut  tlit>  t<|H.H'iiiieua  called  TeuXhU  tlrtolaln  hy  (iuntlier,  frum  Sauiou,  U-loriK  to  this 
Wftdet,  wbicii  w  vt  ry  ('lLi:<e  to  SUjaimntriidaliu,  tbthody  a.  little  deeper  than  in  the  latter.  Quuther's 
flgma  of  Molatut  ia  moch  lUte  SigoMU  wurmaraiua  ezcqit  that  the  Imdy  in  the  latter  i«  deeper  and  the 
fltM  more  flharply  banded.  In  the  type  of  rtriottOtu  the  Una  ate  aald  to  be  Inunaenlate. 

Life  I  i  liir-  m!  a  (  iiiicn  frum  Apia  i  alli'<i  'n.  olive  >rreen  alxjve,  liviil  gray  below;  vemkbsnlatioiia 
of  blui«h  gray  unuinil  dark  olive;  liii.s  .•^iiniltir,  lirowner,  aim  veriniculated  or  blotched. 

1SS3.  Siganus  nebuloaua  (Qaoy  &  Uatiuard).    Guam;  East  Indiea. 

Aw^/meoMlluu  nitmbmu  QuAjr  A  OaUnaid,  Vojr.  Uranle,  18S4, 869,  Timor,  GKmis,  Port  JackMO. 

Ampl^aennilM"  miinttnmt  (jimy  &  (iaimanl,  op.  rit  ,  370. 

Thia  mottled  apeciea  w«f  tiave  not  seen,  and  it  may  not  belong  to  the  South  Seea.  Probably  the 
•peelmeiia  from  Ouam  belong  to  Sigcmu  mammOm. 

ISM.  fligaime  etriolatue  (Ganther).  Samoa  fOQatfaer);  New  Hebrldea;  Solomon  In;  Tmiga; 

Tahiti;  Rjiiafca  (Scale). 

Tcttlhit  ttHoktta  (fiinther.  Oat.,  Ill,  31».  U61,  New  Hebrida*.    (Jantber,  tiache  der  8udiiet>,  tiU,  New  Uet»rldtsa, 
Solomon  It).,  SdiniNiiTim^TatattL 

ThiA  epeciea  ia  lukDown  to  ub. 

IflSO.  Siganua  concateaatua  (divier     Valeiicicnno^.    Kuxai;  Palau  I.^. ;  f'~4ist  Indiea. 

AmiAiiotiilfiuf  lom-a/frKiTiui  Cuvii-r     Vulcnclunoca.  Ui<it.  N'kL  Poiaa.,  x,  127,  IIUA,  Buru,  Java. 

ji-uiiu>  r...i.tir  ,       liunthttr,  Fli^dar  aadiM^MtlMaa  la.,  BMt  Indta.  (Matlwr,  Ohallcnca*, Mora  fialMiL 

46.  lSf>U.  AUmiiaUy  la. 

Not  found  in  Samoa.  We  have  a  apenmeii  from  Komi,  OuoUne  Uamk^  oolleeted  by  Mr.  A.  P. 
Loodin. 

1SS6.  Hgaana  varmiculatua  (Cavier  ft  Talendennea).  Admiralty  b.;  New  Gmoea;  Sbortlaod  I. 
(Beale);  East  Indies. 

AmpSaecuUkmi  MraMmtata*  Cuvter  A  Valeaelannai,  Blut  Nat.  Folai.,  x.  IM,  WK,  Ittw  ouiaM,  Java,  Ila  da  Fiaaaeb 

Tl  iiifftfi  wmh  all  fill  <innth<T,  challenger.  Shore  Flfheti,  1!<mo,  m,  Adnilraltjr  In. 

1827.  Siganus puollus  iSrhliveD.   .V|iai!uuia;  (iilltert  la.;  falaula.;  East  Indiea. 

AmitHacanlftM  ytuilut  Schickel,  Bydr.,  leij2,  ^,  Kast  Indiaa. 
TuMt*  PM0W,  aantbar,  naelia  d*r  BOdaas^  SI.  Apamaaa.  FUan. 

1S88.  Sicanwd^atus  ( '  nier  i.   Vaniooto;  Fiji;  Ponape;  Fklaala;  NewHeMdm;  NewBiitain; 

Baistca  (Seale; ;  Indioe. 

.AaffUmwaMaa  iMtaiaaCBTiar  A  ValaBalaaBia>  BM.  Xtt  Mk.,  x,  1*2,  usft,  Bura,  Vaniooto. 
ToUU*  detlatu*.  OantUr,  MKba  dor  saAna,  9S,  Kaw  Habcid««,  Fiji,  Palau.  Pooap*.  Knar,  Howa  Flwba,  m, 
Poaapo.  PatoHk  Bad.  Moo.,  MM,  aXk  Mow  Britala. 

1M8.  Bicwnia  ^amXam  (Onvier  ft  Valandamaa).   Vanieob;  New  Qvitm. 
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1S80.  Siganua  fmc— e—  (Hoottajm).  Fkfani  Is.;  Howlsnd  I.  (GOntber);  Marcus  I.  (Bcym  ft 
Herrv) ;  Japan. 
Stfanut  MUmIu*  Cuvkr.  RcfM  ADinaL 

CtntmgaHrrJattfeaul^nUwn,  McBdt  8aefl„  XX.  M,  MafaaaW. 

AmfhatmUkiu  albapmmtlatm  SehlciC'I. 

This  speries,  charflcteriatie  of  •oatbarn  Japan,  is  recoided  from  the  Sontb  Seas,  bat  ma  not  foood 

by  u». 

ISSl.  Si^nus  argenteua  (<^uoy  \  (iiiiinunl ).  «>uaiii. 

AMpkaemUhluargenlfta  Quny    lialmnM,  Vof.  rnuiie.  Z«ol..  Xs.  VBt,  Oaam, 

1889t  Big'anus  canaliculatua  ( I'ark ).    Vaniculo;  New  ISritaiii;  M:ii<t  lnili(>x. 
dkrledon  tanalleulahu  Mungo  I'nrk,  Trniio.  Linti.  Sh',,  mi,  K9T,  4*».  Sumatra. 

AmphaeanllkHi  margaritffmu  Cuvier  A  Val«DclcnD«a,  Htol.  Nat.  Mm.,  X.  Hi,  18)a,  Ambeiaa.  Vaaleoto. 

7H«Mr>  margariii/ien$.  I^llcn.  BcH.  Mm.  ISW,  Ok  Kew  Britain.  GOstbcr,  Cballcniar  Sliaia  HihM,  «.  IflU^ 

AilTnini!t\  I«, 

1288.  Siganua  vittenua  (SanvaRe).  Fiji. 

IHitU»t«temw8aim«a.  Boll.  PML  floe.,  xt,  in;  Fqi. 
1884.  Si^anus  oligoatictua  (Kiuri.  Fiji. 

r-ufii'  ofi.f.«/,./i'j  Kiiir,  Sllf  Ak  Wi"  \Vi,n  fteis,  SO.  Fiji. 

1835.  Siganua  pimctatua  ^iilocli  &  .S.-hneider).    Lo  'eWeU.    Tonga;  New  (  aleduuia;  Ciuain;  Fiji; 
Samoa;  Eutlndiaa. 

JmptmenlkMptmtimtt  Bloeb  M  WiaaMer.  flUM.  fohlfe.,  im.  SMI.  Vaelle  Ocaaa  (Taa«a.  Maw  Catadaala). 
AtoOM'teHWMMlw  Hector,  Mat.  TU«a.  K«d.  lad.,  m,  M61, 41.  Baal  Iirilaa.  flaato.  BUiap  Xaaram  IMH.  Ul,  in. 

IMftif  hriapimala,  QdrnhM,  Wlaebt  4cr  BBilwt.  W,  njf .  SaiMM. 

Thin  (ijM-*       if*  abundant  at  Sanioii.    Wi-  lia\f  alxiul  K)  r-pi  i  fniin  Aj  iaaiid  I'agO  BlgO. 

Thia  ia  certainly  tlie  apecieii  called  htiagoiiatu*  by  l^leeker,  and  it  m  without  mueti  doubt  tlie pmntMiu 
ot  ffloch  and  Sehndder,  an  Foreter'a  ootea,  copied  by  Schneider,  indicate  a  oompreatod  apedea  with 
small  yellow  spots  on  a  l>lui«li  ((round.  Kncr  (N'ovara  Fi.><che)  records  aome  similar  spedca  aa 
Amphurtmlhuii  gttUntu*  Bl<H!h  imm  Java  and  I'itna|H-,  but  the  Amjih'iiwUhut  fultahu  Ot  Blocli  and 
Schneider  ii»  another  8j)c»  ie«  of  siifnuu*. 

Life  volora  of  a  specimen  from  Apia  called  e/iWi,  deep  dusky  blue,  the  color  fonning  a  network 
mowmI  brooza  omnge  spots;  vertical  fins  marked  in  like  faehion,  bat  doUer;  pectoral  olive;  ventral 
blackish  gray.  Body  deeper  than  in  sigtnim  r<>*tr<itu^. 

1886.  aiganua  roatratua  (Cuvier  &  V'alencienni«).   I'alau;  Tahiti;  Gnam;  SooMia;  Gilbert  la.; 

Raiatea;  Tubuai;  Fate  and  Shortland  I.  (5k>ale);  Zanzibar. 

.lr«ji,',.i.  ,ifW.'iM»  r.Wrrifiiji  .CuvUt  A  VBlciu  iiniii's  • ,  llivt  Niil      •i'-i  ,  .\ .  l.SS.  1836.  Rad  Sea. 

T-  uihn  rritlnttut  Uiinthcr,  FlKtia d«r  t^U'W't'.  nt),  with  plate,  l^lau,  TahiU,  Gilbert  lo..  Zanzltwr. 

Siijaniu  rotlraluf.  s.'hIi'.  Hishop  Mnaeam  Ivut.  11'.'.  UiMtn. 

This  apectea  is  coiorad  very  much  like  S^/aiuu  punetahu,  bat  the  body  is  more  elongate,  the 
caudal  fin  still  more  deeply  forked.   We  have  four  lanre  spedmens  from  .4pia. 

Life  culnra  of  one  nf  tliese.  .•iky-hlne,  darlt  aljiive,  veniiirulate.]  u  ilh  ;;i>1ili  ii;  il.irsal  iimttletl  olive; 
cauilal  ihl.«ky.  Jtaier  l^etiind;  anal  ilunky;  xeiilral  L'niy,  liarreil  w  itii  ilark  iili\4';  pectoral  golden. 

1287.  Siganua  coraUiniiii   (  init  r  iV  N  aleiieieiinc:*! .    I'ulau  In.;  i-Ju*l  ludU-n. 

.lr/i;<A-mi(i.'AuK  r„r,iiliiiiii>  iMviiT  ,!k  Vuk-iii  iiniii"'.  Hi>t.  Nat.  Mm.,X,  ISf,        Oaydnllia,  Bast  laiMaa 

Tiui'ii'  '-"Ki'liuh^.  i;inillRT.  Ki'rlic  ilcr  S'.i.liw-v.  IHilau. 

1888.  Siganus  atuderi  (Peters).    New  Britain. 

-  IMM»i(8d(r<  Pcten^  Beri.  Moe.  in«,  SSI,  N«w  Brtlala. 

10  iaala,  naw  geaoa. 

Lo  Seale,  new  f^^nus  of  Siganidtr  (tyix-  Amphoeimthw  niliiinu*  Sohle^iei  ft  M&lleir). 
This  f^miw  if  defined  by  the  abort  tabalar  snoot  Lo  ia  the  vernacular  name  applied  to  ail  the 
Sifinudx  in  .Samoa, 
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1M9.  Lo  vulpinoi  (Sekkgd  A  Hulhr).  Sokmoa       Mao  b.;  Ala,  SolauKn  Ib.  (Swb);  Eart 

ilmirtaaiirilliWfMl^toNt  tehUccI  *  Hfllter.  Bfdr.  Moik.,  ▼.  IHO;  SB.  BMt  IiiMm. 

T'lilhin  ttz/jj/nin,  ftiliiiher.  Kiwho  dtT SOdnee.  91,  Boloraon  Is.,  l*aUu  l«. 

riiiM  .HjHX!!!!!*,  <iit«tini{uiith«»(l  by  Uie  dw.p  iKMly,  the  alemlcr  clonguU-  kiioiU,  and  the  peculiar  culoni- 
tion,  b  known  to  oa  from  one  specimen,  lm>oght  by  Mr.  8«ak'  fniiii  Alu,  otit>  of  the  Bolomon  Ithtldti 
We  present  a  figure  taken  from  thia  Bpecimen,  tateether  with  Mr.  Seale'e  notea  upon  it 

Head  S.S  fn  lent^th;  depth  2.2;  eye  4  in  head;  interorbltal  equal  to  eye;  moat  2  in  head;  aealea 
minole;  donoil  xm,  lO;  anal  vti,  U;  ventral  i-3-i. 

Body  (-oiii|ires^i,!<noat  produoeii,  mouth  email;  a  single  row  uf  small  Hat  teeth  fixed  in  eat-h  jaw, 
IS  on  each  ride;  opercle  striate;  none  of  the  donal  or  anal  spinee  greatly  elongate;  the  dorsal  epbiee^ 
excepting  the  short  anterior  one,  of  aliout  equal  length,  the  longret  2  in  head;  anal  spines  siniilar,  the 
loogOBt  2;  aoft  laya  of  dorsal,  1.75;  ventral  1.4;  caudal  enuiginate,  the  lubes  rounded;  caudal 
peditnoie  aiiMt,  its  daptii  aqoal  to  aye. 


Color  in  lifis,  tight  biater  brown;  thorax  and  first  ray  uf  (lectond  deep  btack;  head  and  iiunddan 
H  (hH-g^T  ))n>wn  Di.iti  ili>'  i""l> ;  l  aiidal,  dorMil,  and  nnal  oiange;  apiaea  o(  vential  and  tira lint  ray 
dusky:  iieclorul  yelluwittli,  with  a  slight  dusky  wash. 

Color  in  spirits,  dnll  giaylab  Imwn,  thonuc  and  head  much  daricer;  anterior  ray  ol  peeloral  Wmck; 
Una  yellowiab  white. 

One  apeeimen  (no^  1SS6  Bialiap  Moieom)  from  Alu,  one  of  the  Solomon  lalanda,  length,  7 
inehaa. 

PanHy  BAUSTIDiC 

lAinm  (AiMi)  Uaumu.  SiimM. 

1940.  Baliatea  Tidun  Ricfaavdaon.    Sumu  pa'^'e  anonu;  Aiam  fu  anami.    Hawaii}  Hamon; 

Nukahiva  (Seale). 

Lik-  i^olorN  of  a  specimen  frum  Pag<»  I'agu  calUnl  muiH  jmiV/mi  c  mumu,  Ixxly  dark  smoky,  paling  a 
little  Ix'low;  iKitoral  canary-yeilow  with  trfadc  edge;  donal  wliita  witli  Uadc  naigin;  anal  aanw; 
caudal  Ghineoe  wliite  at  baae,  the  reat  aearlet. 

B.B.  K.  1SM>— I'l 
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IMl.  MMm  CMtaBnu  BidnidMMk  BMifle;  vatcoMtof  Masieau 

ftillMw  f—iw 111  ttrliwiltnii.  Ynj  imiplmr  m.  pi  M.  In  IK  I  Hmlfc.  IWTltlj  irafcOTm   Bcgia.  Am.  lUt.  Hii*. 

MMa  jw»fc|iii  smadMtotf.  lA.  Bittr..  v.  fl.  WMb  Bagr.  M— >m»iiIm.  JotAm  * 

BratBum,  VtihM  Worth  AIM.  Am«r^  a,  tWi  UM,  Lower  OkMlorata,  IHuwim. 

Awonling  to  Region's  accoant  thia  isfttnM  fitttitlf*,  and  agrees  very  clooely  with  BttliMfn  inJijIr/HA 

8teindachnipr,  a  apedeii  cxKnmoD  irooi  Camw  labmd  to  I'Muuna.   We  have  also  •  spedawn  from  1^ 

Dhfo.  BlebudKMi'i  ipedoMm  probably  eune  tma  the  Rhwimi  rasioot  mhI  >t  ■■  Ubelj  that  Ifae 

Kpeciee  does  not  bdooff  to  the  Pnlynefian  fauna  at  all. 

1342.  Baliates  capisCmtm  Bhuw.    Hawaii:  Nukahiva  i  ■'<ealf  i :  Ewt  Indies. 

1843.  Baliste*  nigmt  Bonntenne.    New  Gainea;  Esist  Indies. 
(JMMMMvMhMi  Bloeh  A  MuMidw. ) 

1M4.  BgdiBfeeBboMBIooh  &8duHider.  Bmi^;  NnkahiTO  (Scde);  EutlftdiM. 

1M5.  BaUMM  vitideMMU  Blodi  ASdmeMer.  New  Gviiwi  (llaeleay);  Entlndiei. 

1246.  Balistes  nyeterie  Jordan  &  Kvennann.  Hawaii. 

1847.  BaUatee  duryaoptema  Bloch  A  Schneider.  &imu  pa'tpa'e.  Samoa;  Aneitaniii;  llienuMaia; 
New  Britun;  Fat^  (Smie). 

Baluitt  nliter  MunK»  fiirk,  Triinii.  Linn.  S<x-..  ill.  37.  1791.  Sumatra;  not  of  Boanatcire,  ITIW,  whlrti  in  IhiliOtt 
ni(^r ^ B>UiM(t  citHtpiriUitm.  (iUnihcr. Citi  .  VIII. '.MK.  RedSca,  Maurltlu«,C«rlon,  Baoiatra.  Amboliia.  Aneiieum, 
MirriMK'^iB.  r^iiirUinr,    l>«)'.  Fi>h  in<).,  »«,  pi.  isi,  Og.  1. Malsfris.  FW*.  B«iL  (Ian. UM, HO:  N«w  Bcilatii. 

BaJitlftarm/  LiuvihSIc.  HUI.  N"«I.  I^>U^l..  I.  336,  SK;.  lT*t. 

BaU*tr»  fhiyoptrriu  Hlo  li  A  Hrlinelder,  87*1-  IcIiUi..  «fi6,  UDl.  CoromakidaL 

halMe*  munsfoiiark  I^i-i  tx^U-,  llict.  Nat..  1*0 UiL,  iv. ««,  1808;  after  Park. 

Balutt*  ^atnrmatut  i  imv  ^  Ilardwlcke.  III.  Ind.  Zool..  India. 

Bntittn  oBtitnudatxtt  Ktip|H-ll.  Neoe  Wirtalthim.  M.  XVl.  ftK.  1,  1835,  Red  8ca. 

BalMa  remermu  Oronow,  Kfnt..  »d.  Oray,  SI,  UM:  not  of  Bannit«rT«. 

BaUHa  armaltu,  Bieeker,  Atiaf,  v,  lU,  talk  OCXTl,  But  Indlva;  naiDe  after  U«(p(de. 

Of  tfaia  East  Indian  apedes  we  obtained  two  apedinena  at  Sauios,  where  it  is  apparently  ram. 
Life  colon!  <if  a  specimen  from  Apia  called  pae  pae,  olive-gimjr,  without  color,  whitiah  about  jaw  s;  a 
whitish  band  acruae  lower  jaw,  another  acroea  chin,  the  hilter  extending  backward  acroas  lower  part 
of  dieak;  caodal  gimy  with  m  Maekish  i  iiii  atiwali  and  •  white  crMeentatedgfc 

1948.  Thiliataa  foscolineatus  8eale.  Hawaii. 

IfldA.  Baliatea  foacus  BlodtA Schneider.  f$  (Qunther);  Tkhili  (Seale):  KewGnhiea  (Madeay); 
East  Indies. 

1S60.  Baliatee  fl«vaniargiBM«  BflppdL    Smm  laolao.    Samoa;  New  Britabi  (Fetera);  New 

Oninea  (Ms^leay);  Shortland  I.  (Seale);  East  Indies;  Japan. 

A  single  lai^  apednen  of  tliia  Eaat  Indian  aipedei  wm  taken  at  Apia.  It  agreea  doady  with 
Bleeker's  figare.   AcoordhiRto1V.inrteiw,tbiBi8«be  JdUwIradKiniiiof  Blodiaii^  The 

<lf0<Tiption  nf  Schnei'lrr  it^rtN  ^  fairly,  hut  it  !;<  confwod  with  Bome  of  tlie  American  apedea  and  poi^ 
ports  to  be  drawn  from  an  American  ttpecimcn. 

Ufa  colon  of  •  apectmsp  from  Apia  called  suaw  laolao,  li^t  oliir»freen,  the  head  abniptly  creamy 

reddish  lm>H  n,  -Mv?"  with  many  blackish  ppote  coverinR  or  partly  covering  individual  scalefe;  hack 
more  brownifjli;  lii>t  dorsal  browninh  with  tltieky  iiifmhrane;  Me«»nd  doraal  iliwky  brownish  at  hsfe 
with  orange-brown  edge;  anal  same:  atu<lal  oraii^'-hniwn,  dtN:*|i«r  on  edges  and  margin  with  a  dusky 
creaeent;  pectoni  pale  orange;  naked  "groovea"  on  cheek  raised,  reddish  brown,  the  scaly  stripes 
darker. 

BALISTAFVS  TilMiai. 

1861.  Baliatapoa  aeule«tna  (Linnctis).   Sumuviiuli.  Hawaii;  8<iiuoa;  Johnston  I.;  Fiji;  Guam; 
New  Guinea;  Marcos  I.;  New  Ireland;  Eaat  Indies. 

Hunaeaulhui  ehirrrti  AUeyne  A  Mnrlt-iijr,  PTOO.  Umi.8oe.  N.  P.  W..  IHTS.  3.Vi.  New  Guinea. 

Balitltf  aculealHt  8(iin<lii<'hnrr,  Hlijt.  Ak.  Win.  WIcn,  IMW.  &17.  Samoa,  Lajrwn.  tVtens  Bttrl.  Hon.  187*.  SM.  Hsw 

IrrUnO.    fivnln  &  Umllh.  Pron.  V.H.  .Vat.  MiK..  v.  im,lM,MbmilMl.  gSSla. BUtUp MBWBai  IMI,  IM^Ooaai. 

Brran  it  U«rre,  Bkihap  Muaeum  llXtt,  Ub,  Marnu  L 
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This  hmdniM  spwaai  b  gBoanlly  oommon  at  Homrioin  and  Sunoa,  th«im  tbroq^ioat  the 
Sonth  anvaiul  But  Indies. 

1868.  BalistapuB  rect&nf^lua  ( Klm-h    SchiKiilcrU  Sumu ptd^ate.  HfttnU;  OiHun;  MaitiwL; 

SaiiKMi  New  (iuineii;  Fut<-  aiui  Nukuliiva  (Seale). 

This  pntty  apedn  b  nther  comiaon  about  Hawaii,  tlienee  through  the  Sooth  Soaa  and  Bnt 

Irxli*^.    We  have  a  few  itpe«-iiiipnH  from  Samoa. 

1803.  Baliat«pttaundulat«a(liloch  ASchneiider).  SumuvUi.  Ramoa;  New  Britain;  New  CKiinea; 
New  Hanover;  Guam;  Tahiti;  Shortland  I.,  Fkiti  and  Raiatea  (8eala};  Eaat  IndUea. 

( )f  thu4  oommon  Koft  Indian  8|tecic8  we  havf  atmut  a  handnd  ■padnieos  from  the  rmfa  of  Samoa, 
where  it  ia  very  abundant.   It  waa  not  aoen  at  lionolulu. 

Life  oolora  of  a  apeeimen  from  Apia  called  mma  «N,  deep  livid  olive  ijieen,  ahaded  on  bade  and 

licail;  strii>»'fi  antiTi<irl\ ,  scnrlct  nn  rhiii,  yi'llow  on  liiwcr  lip;  UmI)'  roveitfd  hyoMiipH'  Hlrii«'s  nnmin^f 
f.jrward  and  iMn  kvMir  l:  lini.-'.-y  uraiigt'  on  ln-a<i;  violet  streaku  uti  ttnout  and  side  of  iiead;  goldt-ti  brown 
slripee  on  eide;  tii>t  loPMtl  p<l<1en,  with  blue  epota;  MOond  doreal  golden,  orange  at  baa**,  violet  lilue 
lower,  the  membranes  bluiab;  caudal  centrally  yeUafW^nBge,  with  violet  ntripes  on  margin;  anal  like 
doiad;  a  blaek  pafeeh  <n  eandiil  peduncle;  pectonl  fenlet,  black  at  haae,  iwle  at  tip. 

1864.  BaUatapoa  atn  (Bennett).  Rawtea;  TkbitL 

ftallilr'  aire  Bennett.  Whiilinx  Voyiixr,  II.  m,  1840,  RataUe.  TaMtl. 

1806.  Baliatapua  papueaaia  (Madeay).   New  Guinea. 
MWetjMjHwiiiaMaelMr,  ftw.  IjhiB.  8oft  W.S.  W.  MM,IWi 

1866.  Baliatapiia  venrneeana  (LinoMs).  New  Ivabuid:  New  Gnbiea;  Sbortland  L  (Seale);  But 


1867.  OmthidwnBia  MtmOaUm  ( Proe«) .  Saoth  SeaaT;  PUHppiiiMi  East  Indlea. 

1868.  0antIiidermiaaB8alaaaB(Qooy<ii0almaid).  Hawaii (QooydEGaimaid);  Layssa;  Galapagoa 

la.  (Smxigraaa  A  Heller^;  Kast  Indies. 

BaUa(f«aRgrNiwiMquuraOalin»nl,  Vo>.Ui»nle,Zool.<IO.USi,liaiil.  (DonalSS,aaal  20.  Color  t>l«ek.  flu  blgh.) 
Balitbt  amnttlma.  Bldianlwo.  Vtqr.  Su^ilwr,  fIdtM,  196^  pi.  6S,  Sg.  1,  S,  tui  bMm.  aaathaff.Cht.,  vni,  m,  ino, 
young.  Km*  Indln.  fllelndachner,  an.  Ak.  Wlat.  Wien  IWO,  M7.  Lajratn. 

Of  this  it|H>4-if?<  wi-  know  tlif  publifheil  dtocriptiouM  only,  aii<i  tiu^io  do  not dMagiiish  It  from 
QMtHidermii  rotundolia.  Itatitta  avnoltu,  from  tlie  Eaat  Indiea,  baaed  on  jonqg  azamplea^  is  said  to 
diilsr  from  Gtnthidermit  rohmdeOm  in  the  lamer  aralea.    Bnllif  a  viSivAilei  Bennett  from  **—**■■» 

and  Allijf'i 'i''v" ''  "^  T'  l.mii  from  ('itm  It'Ion;:  in  ihin  iici^hl.iorhw.Kl. 

Id  all  our  explumtionH  we  hiu  c  inki-u  iii>  KjH'cii'H  of  '  ''iulhidermi$  ia  the  I'aciAc. 

XANTHICHTHTB  Biehardson. 

1868.  Zaathichthya  Uneopunctatus  (Uollard).   Hawaii;  Kevillagigedo  Is.;  fiourtionl. 
( XcmttfeMkyf  mmb  Jordan  a  oniwtt) 

Tiiiw  H|Hfii~,  iii't  run-  in  nitlu-r  ilii-fi  water  iil».ut  volauiii- nx-kx  in  the  neighborhood  of  Hawaii, 
was  not  Btt'ij  in  Saiuoa.  It  occura  among  the  Hevillagigedo  lalandaofi  the  coast  of  Mexloo,  and  at 
Laysan.  The  West  Indfaw  species,  XanAidtAgt  rbtgeM^  is  piobaUy  diflsfent,  bat  the  spedes  odlad 
/.^.^.r,  ^  i;n,.'j,in,ri,it»>i  by  ffdilard,  baaed  on  an  nample  from  Bourbon  Island,  is  appoiently  the 

liuwaii-.Mt'xican  i<(i«ciee. 

1860.  ZaBfUah;Uqr«  livulatas  (Ruppell).   F)st^,  New  Hebrides  (Seale);  Red  Bsa. 

MUMCHTHTt  Swainaoa. 

1861.  Kelichtbya  radnla  RiehardsoB.   Hawaii;  Harcns  L;  Johnston  I.;  Layaan;  oibhore  iaianda 

of  Mexii-o. 
iUtUcUkt*  bifimmu  OUbcrt.) 
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ABALUTSt  Jordu  *  Saals,  mw  gantrio  nuno. 
AboHiU*  Jordan  ft  Seile,  new  gowrie  nanw  in  BMiUdte  {tUUarU). 

y^°uruj<  Swuiiisnti.  Nat.  Ili»>t.  Fmlu,  11,  SS6|  183B(£.  maepapMhoAma);  notof  8waimoo»op.  dt., 
242,  M'hicli  in  (iaslerotleut, 

Thfa  rtrongiy  narked  guam  ie  known    once  by  thedepniwd  tail.  The  nuna  Iaupim,  Ant  and 

'  for  a  stiokleliark,  in  not  available  for  it 

IMa.  Abalistea  atelUutia  (Bkwb  &  Scbneider).   i^i  (GuJitfaer).  LonUadca  (Gfintfaar);  Aaatialia; 
East  Indies. 

Fanlly  MONACANTHIDJE. 
OABTBBBIVBB  CwaiiMa« 

1B68.  Cantherines  Bandwichenaia  (Quoy  ft  Gainaaid).  Aiam  .Hairaii;  Sunoa;  Omai  (Seak); 

Eaat  Indies;  Clarion  I. 

Ot  this  species,  cooimon  at  Hawaii  and  on  the  ofbhore  isbuids  of  Mexico,  we  have  three  spen- 

iiK'n!"  fniin  Aula  an'l  oiu'  from  Pajto  V»gn.  All  Hpecinif from  ffawaii  ainf  Mexico  ami  Sainua  arc 
uuiforuily  dark  colored,  nunc  i<howtnt{  the  network  of  fwle  line*  alMUt  dark  e|Hitt<  cliaracteriotic  of  the 
Eut  Indian  variety  called  pardalu.  Of  the  fianioan  ai>eviea,  one  in  covered  with  a  network  of  brown 
lines  arranged  honeycomb  fashion,  while  the  others  are  plain.  The  West  Indian  t*peri<t*  (Mnlhrriiien 
jnMw»  is  very  similar  to  fhnihtrhie*  mn<liri<  hm*i*.  In  any  event  the  last-mentioned  name  mufit  hiaiul, 
being  prior  to  all  others. 

Life  colors  of  a  specimen  from  Apia,  rich  purjiie-black,  unmarked;  pectoral,  second  donal,  and 
anal  golden;  fint  donwl  and  caudal  black;  lips  Mack. 

Another  ^]f<-iinfii  fnnii  Apia  was  dark  yniy,  ri'licMilalc  with  tiMvc  ImiMii;  >^«'ci)n<!  dorsal  ari't  nxi:\\ 
light  yellow,  with  a  bluii^h  tttrt-uk  along  the  liaM.*;  caudal  dirty  yelloti.  Spine  uiiMrralt^l;  ventral 
■frine  immovable. 

1864.  Cantherines  albopunctatus "  ( ^ule)  >    Hawaii;  Tahiti. 

t  MouantHlhut  Avionurj*  (H;l>l>y.  Kit   .\iuir.  Mui .  Lord  Howe  I.   Wuitv.  Au>lr.  Mu«.,  IMM,  pi.  viii.  Lord 

Hon  I'  [. 

Monamnlhiu  n/7x>;iu nrir<i/ua  S^'alc.  Oci'.  I'i>|n'r»  BMiiip  Mnwum,  vnl.  1,  im.  1.  in.  1'^-.  <'>.  Honolulu. 

iVtulomannninMuf  mullimaenlaUt  Kt-Kaii.  .Vnii.  Nut.  HlM..  isrrj.  '.!99,  with  pliitt-.  1  i.liiu 

CtnMcrAw*  aA«{piMcia(iu  Jordan  A  Eremuum,  Bull.  I'.  S.  Fikh  Comm..  x.xiii.  igcci  ii'j<v>;.  4ju,  linwHii. 

This  species  is  very  close  to  OmUluri$u»  hommu  deacribed  by  Ogilby  and  figure<t  by  Waile  tram 
Lir  l  finwc  l-laii<l    That  s|»ci(>8  haa,  howevsr,  bnt S3 donal  laya,  wlule<iltefnm<latu«, iri 

fiirisi  nil'!  culi'r.  i«  saiil  In  have  '.iS. 

1265.  Cautherines  punctulatus  (Retqin).  Tahiti. 

AendiaiMMeaaMiM  jNMWtMtatiw  Bagui.  Ana.  Hat.  Utat..  tm.  m,  with  plal*,  Tahiti. 

1B66.  OaaflMrinea  armatua  lOarmun).  Fiji. 

^larra  onaola  Uarnuin,  Uiitl.  Mum.  Camp.  Zoul.,  IIKU,  Pgi. 

This  speciea  «a  have  not  aeen.  It  ia  apparently  well  dietingniBhed  by  the  numeroiM  (ov«r  40)  aofl 
my*  in  the  dorsal  and  anal.   Ventral  spine  immovable;  donal  epine  barbed. 

1967.  Cantherines  nigricans  (Macleay).    New  Guinea. 

Monacanthus  utgrieaiui  Macleay,  I'nw.  Unn.  iiac.  N.  8.  W.  UMt,  ADC. 

IMS.  OMi«h«riBfl«  fldisiiMraa  (Macleay).  New  Unlnea. 

JfaaacnattMAtWhswn  Maelsay,  op.  «itH  MS. 

AKAKSB8  Otay. 

•  .^mansei  Gmy,  Indian  iSoology,  1830  (Aystrw). 
THdmdtrma  Bwalnaoo,  Nat  Hist.  Flab.,  it,  1839  ("  »rapiu"). 

In  the  males  of  thia  genus  there  ia  a  abeaf  of  long  needle'Hkeapinea,  abooltaa  in  Bonber  and 

nearly  a"  Ion*;  as  the  bead  •  m  ea<'h  side  of  the  tail.    In  the  fenml?  a  bniah  of  ahottar  apfaras  takea  the 

jilaif  of  tbc>ie.    In  other  rejfunls  the  (.t'lms  is  done  to  GintlifriHr*. 

»  This  iiwciui  aiiU  lliv  iivst  two,  Iwvtiic  Uii;  dunml  iipln«  lemte.  belong  to  the  autigenua  /^ciHloMtMiMVJiMiM. 
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1269.  Amanses  acopaa  (Ciivi<-r).    Si-filui.    Samoa;  Nt-u  liiiiiu-a  (Mooli-Ry );  Kac<t  Indiea. 

(_>f  thif*  HingiiUir  wjKX'ifH  w«'  have  four  line  fxamplp*  from  Aiiiai,  the  first  rw-onltnl  from  Polynei'hi. 
Life  I'olors  4)f  a  !<)M-4-itncn  called  tiititul,  dark  )>n>wn,  a  little  i>aler  lielow,  a  little  tlarker  on  head  and 
tail;  dorxHl  anal  and  |x?ct4»rfll  colorlesi",  the  n»y«oli\-e,  with  K<»ine  hliUHh  on  menihranes,  laiidal  hla4-k; 
(■pines  of  Hide  block  at  basic. 


FlO-  tB.—Amantet  $eopai  ((.*uvler). 
OZTVOKAOAJTTHITS  Bleekar. 

Thin  (jn-nua  in  near  f  'unthrrinrt,  frr»tn  whi<  h  it  differs  it>  the  elongate  form  and  very  long,  nharp 
pnout.    Unlike  the  ottier  Hletiche*>,  the  ningle  sjKH-ies  of  thi."  jtenuH  is  f^udily  colored. 

1270.  Oxyinonacanthita  longiroatria  (Bloeh  &  Schneider).    Alrt<i.     SamtM;  (iuuiii;  Fiji;  New 

Caledonia;  VmiI  Indies.     (PI.  i.,  ttj;.  2.) 
Of  thi.<t  funto^tie  little  liMh  wo  havealMut  15  c^iiecimeiiB,  none  over  3  inohcti  lonf;,  from  the  rcefn 
of  Apia  and  Pa^^o  Pa^ro.    Life  odors  of  one  from  Ajiia,  sky  blue  with  rows  of  bright  oranjce  K{K>t»;  ven- 
tral Hap  oranfie;  a  l)rown  are^  above  it  with  tine  white  dot«;  tint*  pale;  donwl  and  anal  reddish,  the 
eandul  yellowixh  brown  with  two  faint  broad  rni^H  Hhaden;  breuHt  light  gret'ii. 

nUETODERXIS  Ble«ker. 

1271.  Chtetodenni*  pexuciUig«rus  (C'livier).    New  Uninea;  Kant  Indies;  Australia. 

MOK ACANTHUS  C«Ti«r. 

This  genus  is  eharacteri>#<l  by  the  movable  ventral  spine.  In  most  of  the  spc<-ie8  the  ventral  flap 
is  moderate,  and  the  durxal  npine  M>rrat«'<l.  Them'  lielong  to  the  HnligenuM  Slfphinictlcph,  which  differw 
from  Monaranlhiu  only  in  the  re<luction  of  the  ventral  flap,  a  rhararler  nf  flight  im|M>rtanre. 

1272.  Monacanthua  chinenaia  (Bhich}.    New  <  iuinea  (Maeleay  i ;  Fat>t  Indies;  Cliina 

1273.  Monacanthua  melanocephalua  HIeeker.    Pn'u-mfn;  yhtlonm.    i^amoa;  New  (iuinea  (Mao 

leay  I ;  Fju<t  Indie«4. 

Stimintntlta*  nirlitnortpltalm  Hleokcr.  Nat.  TiiiU.  Nv<l.  In<]..  v.  tM,  Kail  Indlf^.    bleek«r,  Allan,  V,  I'/;,  tnlt,  <-<  xxtii, 

Dg.  1,  Eajit  ln(llo«<.   GnnthtT.  (°<il.,  vin,  '.M'i:  from  Bl<.-«kcr'«  tvpe. 
JV4>N(t<-tin(Aii«>in(Ainu«oin/i  Bki'ktT.  Nal.  T1j<t»,  Nwl.  In<)..  VI,  .VB.  East  Indict. 
Monw^ttlhu*  arprierxutlnt  iliillnni,  Aiiti.  fk'l.  Nnl.  I<<M.  n,  &30.  Batavia. 

Of  this  well-marke<l  s|iecies  we  obtained  alMuit  a  dnxen  fiiecimenH  from  Apia  and  one  from  Pago 
Pago,  the  firxt  reeonl  in  I'olvtii'nia.    It  reurlicM  a  Mmall  i<ize.  and  i.t  known  at  once  bv  the  chet'kere*! 


m  LLETlN  OK  THE  BLREAL'  <»K  KIHHKKII-:S. 


ImikI  at  ()if  i-imI  of  tilt'  (nuiliil  llti.  Tlit*  <l<in<al  iin<l  anal  fins  nr>'  <.h<^'kf re<l  witli  liltick,  l>i)l  the«e 
niarkiiiKf*  are  laint  in  the  youiix.    Thi-  ^ill-o|M>iiiii^  \ur»  in  a  <lark  Iwr 

Lift- colorv  of  a  BiitM-iiiien  fntiii  Apiai-iilUfl  /oi'd-mni,  iliill  l>la«'ki>li  vrrrfii.  blark  arciunil  jrill-<>|H>nin^; 
lilui!<li  aniiin<!  vent;  memltnine  of  first  <Jon«i  npine  Itright  'iraiiKf.  Hift  ilorval  anil  anal  tihfh-  nii>ttl«-<i 
l>lii<'  aii<l  <irai))f<>;  <-(1;{<-m  tranxliH'i-rit;  I'ainlal  Itriulil  oran;;!' witli  rouml  vellow  fi\»>t»,  lhe«<J)fe  with  fuur 
alt<Ttiuliti(r  wavy  t'trt-ak'  of  liluv  and  fir:iii-.M-;  nuU-  of  atMlominal  cavity  liviil  liluicli. 


Fra.  m.—iloHnranlhut  mdOHCctphalu*  nUfker. 


Another  »T)etiiiien  has  the  sidw  very  finely  niarke<J  with  wavy  hhiestreaks,  moetdiialinrton  ^>lui^ih 
liiwiT  jiart",  hut  vt-ry  faint;  donul  tncmltrant'  iltill  yellow;  hluv  ami  orauKv  t)tivak«  on  dorMl  more 
cviilfiit:  vontrnl  tla|i  hlat  kinh. 

1374.  Monacanthus  apiloaoiiius  Dennett.  Hawaii. 

1275.  Monacanthus  price!  Snyiltur.    Kauai  I.,  Hawaii. 

1276.  Monacanthua  iiit«na  Hollani.  Tontsa. 

Tliiw  (<|>ei"i*ff  in  unknown  to  It  ha.«  the  dorsal  rays  W;  anal       and  the  color  is  hniwnish 

without  dihtitict  t«{Kiti«  or  kiHih-s.  Thu  dur^l  Mpitie  in  wrrattHl,  and  the  armature  of  the  ventral  8{>ine 
is  very  gtronc.  The  fpine,  XMf'uiit  large,  k  proliably  movable,  hut  this  is  not  elatfd.  The  siM'cies 
probably  lielonjre  to  the  SHftion  .Slephnnolfi'if  of  .VoHnriinMrrn, 

1277.  Monacanthus  flUcauda  Giinther.    New  tiuinea. 
.VtinaeiinllimjKieauda  (iiiiither,  l'hall<>ng<>r  Hepiirt.  Kishra,  .V,  IHhO. 

PABALUTERZ8  Bl««k«r. 

1278.  Paralut«res  prionurus  (Rlet-ker).    New  tiuinea;  Fast  Indief>. 

OBBECKIA  Jordan  ft  ETerraann. 

1270.  Osb«ckia  scripta  (<^M)ci'k).  Hawaii;  New  tiuinea  v^'«<^'l*"*y  ):  East  Indies:  wert  coast  blanda 
of  Mexiro. 
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1580.  Osbeckia  Utw«M  (Shaw).  Tahiti. 
Bnllita  lllarmitu  Shnw.  Gen.  Zonl..  v.  40A,  liW,  Tahiti. 

.Vr<iniAi)iM/ifi«  lilii/niiiA.  <;iiiil)i('r.  t'lit-.  VIII,  ropii'^l. 

Tbiasftecies  was  probably  foundol  <>n  a  latyi-  i-xainplf  of  (hltrckiii  HTtjUa. 

ALUTSRA  (Caviar)  Okea. 

1581.  Alutara  monooeroa  (Liniueus).    Hawaii;  New  Ouinea  (Macleay);  Ernst  Iniliea. 

Family  0STK\CI1I).4:. 
OSTRACION  LinnBUB. 

1382.  Ostracion  tubercxilatum  LintuL-us.  Mimihuu  uli.  Hiknuia;  Fiji;  (iuaui;  New  Guinea;  Mai^ 
CU8 1.;  New  Britain  (Petani:  BwL  Mod.  tm,  Ht);  Eaat  Indies. 

Thb  H]Mn-ifH,  known  l)y  the  roand  Uae-black  »<iM>tH,  is  mtMlerately  cinnnmii  nVioHt  !<aiui>a.  We  liavi» 
aix  BperimeuH  from  Apia  and  Pago  Pigo.  One  of  tlu-ne  wax  vfllow  in  lifts  tlie  ultiers  olive.  Tbia 
apcfiefl  DeentH  well  K'fiHralttl  from  ita  Japane^-  <■ll^nuti•,  (Mrwiim  immnrulntum.  Tbeapeeiea;  called 
Ottrocioa  Irigonum  and  Ottraeion  euAieum,  ia  identical  with  (Mmcion  luberculalum. 

Life  colora  of  a  apedmen  fitMn  AjAm  called  moemoo,  dark  olive  brown  with  blofah  apota,  which 
arawhiti-  in  ^|iirits;  tini^  dull  iinldcn,  hiiu-kish  sif  caodal  witli  a  few  rutuideil  l>I;ii  k  --i.nts  :it  Iw^e. 

All  the  Hpecinien-s  fruni  {"ago  l*ago  liad  blue-black  apoto;  one  witli  the  caudal  devp  orange  yellow, 
the  other  flns  paler  jwUuw;  anather  arith  the  eeodal  dndty  ahaded  with  light  yellow,  the  other  fine 
itrijriit  yellow.  *  ^ 

1283.  Ostracion  na»u«  UI<m1i,    (iuaiii;  l\;i,'<t  Indies. 

lSiQ4k.  Oatracion  ornatum  HuUanl.    Marque!<4U)  U. 

OHnictoB  oranlat  Hollaid.  Ann.  Bd.  Nat.,  vti.  1«, !«.  KaiqasMa  la. 

TJiiM  well-niark»'d  fpuciea,  distinKuii*hed  by  the  two  pale  lateral  rtrifxw,  h  unknown  to  nn. 

128A.  Oatradoii  lentigiiMeam  Bloch  A  Schneider.  Moamoa  vimii.  Hawaii;  Samoa;  Onam; 
Johntton  I.;  Eaat  fndlea. 

Thill  djiecieH,  coinmon  in  tbe  Fa^t  Indtex  and  Soutb  Si-a.><,  rM'curH  lioth  in  Hawaii  and  Samoa.  We 
have  eight  examplea  from  Apia  and  i'^ago  Figo.  The  color  ia  plain  darlc  olive,  with  anall  whitiab 
apoto  above,  below,  and  on  ridea. 

l.ifi- ci  iloiv  cif  n  Hi«-(  inu'n  from  ApIS,  black iinb  hrown,  H|K>tttil  everywhere  with  jirayisli  white, 
niarbletl  un  orange  ifhadtti;  cautlal  and  bdlj  slao  spotted;  other  tins  olive;  dunsal  blackish  at  iMse. 

ttM.  Oefeimeioik  aebee  Bledrer.  JToaawM  atniMMaaia.   Hawaii;  Samoa;  New  Goinee  (llacleejr); 

East  Indies. 

OWrarkm  mfar  Bleekcr.  Vi-rh.  Ha(  Oen.,  xxiv,  SI,  tut.  6,  t\g.      E«*t  Indies. 
Odrvetm  bomt>(/rtm»  (lollur<l.  .\nn.  .scl.  Nat.,  1K.'>7,  vn.  If*. 

flMraelHi  canafajn  Jenkliw.  Bull.  V.  8.  Fiita  Cooiai.,  xix.  ISW  (ISOl),  SW^  fl|.  «.  Hoaolalu. 

Four  epeGimena  of  thia  handsome  aperiea  were  taken  on  the  reef  at  Afria.  The  color,  well  riiown 
m  BleiAer'a fignre,  in  chanjct«'risti(  .  r-| .ccially  the  uinlulHtiii^.'  yellow  gtrijie,  most  distinct  on  the  tail. 

The  species  is  nut  rare  un  ro«;ky  shon-s  about  Hawaii,  whence  it  waa  described  as  Ottranon  camu- 
rum.  The  yellow  nndulating  atripe  ia  aoinelimei  iidnt  in  Hawaiian  •xwDpIca^  bat  thcae  oflen  agree 
fully  with  the  ^^atnoan. 

1887.  Oatoacion  oahuenaia  Jordan  &  Evermann.  Hawaii. 

This  species  is  known  from  two  examples  from  Honolola  II  ia  near  OMraeiom  idfte,  but  the  spota 
are  aoMtlleir,  with  none  on  the  aidea  of  the  body. 

iMdoria  Jordan  &  Fowler,  Proc.  V.  S.  N"at.  Mm,  ZZV,  278,  IMS  (eormitat). 

1888.  Laetoriagaleodoa  JenkioB.  Hawaii. 

CMTacisa  Aspkmiw  Blriodaehnsr,  DMka  Ak.  Wta.  Wlaa.  UX.  air  IMI.  Ii^^ 
This  speciea  is  rather  rare  aboat  Hawaii,  all  the  esnmplea  aeen  being  ■mall.   It  la  neuiy  related 

to  Laetorki  diapkana  of  Japan. 
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IMO.  ZmUHcim  adhlnuBMri  Jofdwi  A  Sayder.  Lajmn. 

lAirUtrin  tOMmimltaiian  A  8nr I'"*^'  l'  S.  Nat.  Mua..  xxvii.  M5,  1904,  Layun. 

1590.  L«ctocla«Mnittte(Liniiietu).   iioamoa.   Samoa;  Fiji;  tiium;  M«n»i«  I.;  JS«wGatDea;  Tshili 

and  Shortbmd  I.  (Seale);  Eaat  Indies;  Japan. 
Of  this  fantastic  H|H-fi«w,  the  iudhI  ahundantof  the  (iroiip  in  the  East  Indies,  we  have  two  H|n>i  iinen8 
from  Apia.   Dr.  Guntlier  records  it  from  Fiji,  8e«le  from  Oium,  ud  Brjran  A  Herre  from  Marcus 
Idand.  In  tha  kagth  of  tbc  horns  this  specia  is  subject  to  considsnibis  vaitalioo. 

ABACAHA  Orsf. 

1591.  Aracana  spUoBOt*  Gilbert.  Hawaii. 

Fanily  TETRAODONTIDie. 

Spseiss  of  this  gronpuv  more  sfainndant  in  the  £Bst  Indies  than  in  tlraBonthSeM.  AboatSuMM 

they  are  not  very  cnmmnn,    They  are  known  as      and  are  re^^rded  as  poiaonoas,  slthoogh  nonsitf 

the  species  has  the  bad  repute  puwetwed  at  Hawaii  by  TftrwHion  hin>idu*, 

IFHEROISBS  (IrfM«pM«)  Dam<ril. 

1S98.  Splieroidea  oce&nicua  (Jordan  &.  Kvermann).  Hawaii. 

Ltt^oerphaiu*  octankvt  JordHii  &  Evvmianu,  Bull.  I'.  8.  Fish  Cumm  .  xxil,  199,  1909  (IIRB).  HoDoiula. 
This  species  is  known  from  two  yoong  examples  taken  at  Honolulu.    It  w  a  typical  LagoeephaltUf 
dose  to  the  European  £^henide$  peumaUi,  There  is  •  most  perfect  gmdstion  lietween  tlie  type  oi 
Zapeeqikaiw  and  that  of  ^pAerciitn. 

11108.  SplMroUM  Mslsrataa  (Pont«r).  Tshiti;  New  Oohwa  (Madsay);  Eart  Indies. 

1B94.  9t»u&tmm  l^pwdogaDaiOB  (n«akar).   Fiji;  Samoa;  Bast  Indiss;  AutnUa. 

TUMotut  h0ftelegenH»H  Blceksr,  Vat.  nj4A  H«d.  lad.,  in,  HO,  Saat  latfiM.  Sleeker.  AtlMh  v,  Sl.  lab.  ocnii. 
At.    Baal  Id4I«i.  GAnllMr.  OaL,  TnitSn,  M*,  SaaMar.  Seyeiieuci  FQI.  Anmaiia 

Of  t)ii'>  ^<Il*■cie.H  wefniitiil  I<  iiir  exaOlpleii  two  lit  Apia  und  twoat  I'aito  Pa;;c).  Tlic  colonitinii  Ih  nmU 
represented  in  lileekcr'H  plate.  The  speciinens  from  Apia  have  the  <lark  tuan^  on  the  lieud  and  the 
danrtc  lateral  stripe  strongly  marked. 

Life  colors  of  a  apecimen  from  Apia,  dark  olive,  much  speckled  with  whitish,  a  dark  lateral  atripe 
with  a  creamy  area  below  it;  belly  yellowish;  iris  golden  yellow;  four  dark  bars  on  side  of  head  between 
gill  opening  and  snout,  most  disUnet  below  eye;  fins  ankolored. 

1800.  Spheroides  oblongua  ( Bloch  ^   Fate  (Seals);  East  Indiea  . 

1896.  Spheroides  floroalis  ('o|H-.  Iluwuii. 

Tlii."  fijH'rii-j  ix  knnwu  •<>  II-  from  11  few  yonii^'  examples  from  Hawaii. 

1897.  Spheroides  inaularum  De  \'ii<.    New  Hebrides. 
apkmUntHMlmm  Oe TIs,  Pine.  Ltam.  0oe.  M.  8.  W.,  viit. UM.  Apt  (New  HabridM). 

1898.  Spheroides  Isevis  (De  Vis).    South  .'^■a». 

VHraodoa  Ucru  De  Vit,  Proe.  Uaa.  Boc.  N.  8.  W..  vni,  430,  U84,  Soath  8««a. 

nTKAOVOff  Liaaaoa. 

This  genus  contabifl  short'lxxlied  specie«,  with  the  naaal  tentacle  bifld,  without  opening.  Ti» 
specieH  are  especially  abundant  in  Uie  East  Indies. 

1899.  TetraodoB  aaroatetiens  (Jenyns).  Tkhiti:  Onain;  New  Guinea  (Madeay);  (Seale); 

Jujian;  I-^t  Indies. 

TdmodoH  Imcalut  Block,  AU»l>nd.  Fiwlie.  I,  lT«d,         pi.  cxu,  and  of  various  auUiun  ^not  of  Unncua). 
BMtiA,  riMua  Japooiea.  Mml.  «?.  pL  CXXf,  flg.  %  WI7,  Magaaaki. 
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f>ayp<ii-i'>N  linrnliit  Blci-ki-r.  Ailn».  V,  70.  titli  n-vi,  llg.  |,  l»b.  ccxil,  Hg.  1,  Bali,  Slngitporc,  Celeb«ii.  AmbollM. 

TVfm/Woji  iifnititiiirMt  ivuyut,  v<iyiit,'i-  Bi-HKie.  ivi,  ISO;  loflBltty  mknown. 
Trtnmton  tiiteatiu,  Kner,  Novan  Klache,  100,  Tubttl. 

Thte  spedeii,  common  from  Jipaa  to  the  But  Indwib  ia  reeordod  bjr  Gfintbw  from  Fiji,  by  Kmr 
frum  Tahiti,  ukI  >iy  Sflsle  from  Gnun.  The  black  stripes  on  the  abdomen  on  thia  «iid  other  apeeka 

disappear  with 

It  is  TSiy  dose  to  Telmodon  tttUaiu*  Bloch  A  Schneider,  of  the  Eamt  lnili«»i.  with  whii-ii  Dr. 
G&ntber  i(lent!fl<<!>  it.  Tht>  latter  hss,  however,  the  dorsal  spotted,  like  the  caudal,  iN^i'idi's  other 
minor  differeiK^vM.  In  Tftraodon  tumlaiietu  the  dorsal  is  immaculmte.  The  back  in  both  is  profusely 
spotted  with  Mack. 

1800.  Tatraodoa  nappn  Lesson.   New  Gnlnsa  (Ifadeay);  Ast  Indisa. 

1801.  Tetraodon  biapidus  Linii:i-(i<>.   Sur.    Hawaii;  New  Oninsa;  Samoa;  Anrilsom;  New  Han- 

over (Peters);  China;  East  Indiut;  Panama. 

f  Wraodna  kbfUmt  IJaainii,ByiL  MaL.  ad.  x,  17U,  is,  Chioa;  altat  Laswirooi  (probably  thia  upwitu,  the  upon 

aot  f MUealtd  in  Laatntsoss's  flf«fs)i  8|PSl.  Nat.,  ed.  xii,  VHt,  m. 
IHraadMi  kbpUM,  OAnther,  Ott,  Tnt,  «t,  Iffi,  Bad  Sw,  Zsaslbar,  Csvlso.  Moaaoibkiue.  rut  Natal. 
ntmtdtHptMfkUhrttWpptM.  Atla*  Plaefae. 61,  IM  Saa. 
IMnudoa  iMpMaa  Jenyna,  Voy.  Baagle,  fUi.  IIS,  IMt,  TairiaolOb 

etavraetga  lapMaa  (aa  Ininia  is  plata),  inaaiwr,  Atltt^  T,  71,  talk  otnr,  iig.  9,  HnaialiM,  Ooeoi^  Balor,  Timor, 
Baijan.  Antoioa,  Baada. 

WraadioaMirMa  lUelttidK«,Vo]r.aul|>lMi;  Mia,  Ml,  yl.  tin,  Mg.  a;  Caataa;  alter  an  iBBOctsetdiawisc  lyJelm 

Ksrraa.  IUelMidaaD.lclith.CbiBa,l«kntt,QiiilSB. 
Aitikiw  Mffae,  Blcekar,  Bawsi.  PIsb.  Aicbtp.  Ind.,  SM, 

lUMatfMi  Utpldtu  (KaiMrfiiftit),  Qflntlier,  Out,  vrn,  ISTO.  917,  AmlMlJia.  Aneitaaa,  Aoitralia. 

Antthnm  rrrthliim  JordHn  A  OiUM-rt.  I'lnr.  V      Niil  Mil'    v  IW,  «31.  Panama. 

This  species  is  %'ery  abundant  in  the  lagoons  and  mullet  ponds  about  Honolulu.  It  ia  regarded  as 
excessively  poisamoua,  vndtitmiki,  or  deadly  death,  beini;  its  local  name.   A  sinffle  spedmen  nearly 

a  f(H)t  lon({  wa.*  taken  at  .\pia.  It  isronutmn  in  thf  Eit-t  Imlitf,  and  we  mn  hm  iliffirfnce  Ix'tween 
Hawaiian  HiiecinienK  and  otherM  from  thf  Kiukiu  IslamlH.  It  is  not  (vrtain,  however,  tlial  Ihin  ><|i4'cieH 
is  the  original  Tttnunhm  hitpidu*  of  LinnH-iiri. 

The  Samoan  apecimeo  is  nearly  smooth,  dark  olive^  with  round  brown  spots  on  sides  ot  head  as 
well  ss  on  aides  and  bsek  of  body;  base  of  omdal  lln  with  many  round  spots,  smaller  than  those 
on  ImhIv:  lUirk  .'•tri|H-.s  cm  Ih-IIv  inrsistcnt:  ^'i  1 1 -opening  UaiA  with  white  rinip;  eye  with  white  rings; 

vent  Jiali-;  tip  >i\  ijimial  ihi-^ky  utxi  iins]i>ittt>«l. 

1303.  Tetraodon  reticularis  liloch  <$c  t>chnei<ier.    New  (iuiiiea;  New  Hritaiu;  (iuani;  Eaiit  ImlieM. 

IMieadaa  nMcelarH  BUMh  A  Srhaaider,  8nt>  IctaU^,  UBI,  MM.  Malabar.  Oiialber.  Oat.  Tiir,  SM,  Amboina,  Otlebo^ 

Finaav.  Pbisbi,  BaiL  Moo.,  tSM,  IH,  Near  Britain.  Ma.  BUbop  Mavmn  ISN.  1».  Ooaau 
AraMiea  fetftuMnaWtw  MSIIor,  AWh.  Nat.,  ix,  MO. 

fyni/rnriim  Mudtntmi  Bteekrr.  Alln^*,  V,  71,  tnb.  (-rxil.  dir.  S,  Bast  Indlo;  not  Trlranthm  IrMu'tinrtui  of  Dnnirus. 

1308.  Tetraodon  alfvopunetatua  Bloch  it  Schneider.    Sue,    Mew  Guinea;  Fiji;  Samoa;  East 
Indies.  (PL  zxxr.) 

IMhiadHitil^npwulalwBkK'ii  \  s  hiui.u  r.  SyiLiebth., UU,  MR,  TtaatiiSbar.  oanther,CaL,  nn,M.  taaaibar, 

Amboina.  Flnnn,  Siimnlni  Ilnlmflbom. 
Crttyrtiriiin  ni<inijMi.:  !,il><  ,  n:<  >  U.  r,  Allnn,  V.  71.  Inl>.  •vvi.  (Ik.  4,  Bast ladlas. 
TririiiKliiH  ili'tilifnnliii'  i:ni>|«'ll,  Alliui  Fl«  (ii\  f.'\  jil  XVII,  (\it  X,  Red  Sea. 

Titntifl'in  (riivWI'TTiu  Hlii  krr,  Nut.  TijrU  Ni  .l.  In  l  .  v,  .VIJ,  Sumatra;  exaaplSSWilb  loaf  tWlltlM 

7Vfrii>»/i)n  lrirf[.^Uri<[nlfi<l'  •  Blit-kcr.  Nut  I  I  mS-  NimI.  In.i  .  vi,n-T(;.  Florea. 
Ar-Mriin  irtil'iii'.r',  lu'  hhf  Ulvuker.  Nut. 'I'l.iiU-  N.-'l-  Iii'l.,  ix.  111. 

TdraodoH  nitjropuHriatu*  v«r.  rUrinrlln  •luntluT,  ('*t.,  vni.  'JUrs,  1070,  F^j^;  bright  yi-IUiw  fxi»in|ili-^. 

Thia  species  is  very  common  about  Apia  and  l*ago  fago.  It  i«  known  as*  j«u',  ami  i.-  rev'anliNl  as 
poiwjnnns.  Most  of  mir  wpef  linenB  are  very  typical,  brown  with  bla<-k  vent  and  snout,  the  eaiidal  e(ljre<l 
with  pale,  and  the  apinules  short.  Some  similarly  colored  have  tlie  body  covered  with  bristles  so  long 
aa  to  give  the  appeannoe  of  ooaiae  fur.  Otbars  are  Intermediate  In  tbia  regard,  and  one  has  *hA 
trrouiid-color  bright lamon-yellow.  It  aeeos  dear  that  all  bdoogtotbeMimipedaathat  Giinther 
han  indicated. 
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W'f  Imvf  '20  np«K-!menH  from  Apia  ami  I*ajro  1'''^!  colors  of  one  from  Apia,  blarkieh  olive, 

uiiiiiarkf<i.  the  8|>inm  white;  );ill-o}M-iiinK  hiai'k;  all  the  tiiiM  <lull  iilive,  the  (>osterior  ]>art  failing  to 
yellow,  brightest  on  pectoral,  l^omo  have  Mparxe  black  Hp<>bt  on  h«'lly.  Otlu-n*  arv  rlark  olive  above, 
bright  yellow  below,  with  or  without  blaok  M|>otH.  Marifin  of  caudal  always  Vfllowifb,  vent  always 
black. 

One  tipiH-imeti  from  Pajrr)  Pago,  the  variety  rilrlwUu*,  was  lemon-yellow,  the  Uick  immilarly 
lilacki'<li  olive. 


KlQ.  TH.—  TrinuKtan  nlffriifiuniialaf  lUiirli  A  Si'litifidf r. 


1304.  TetrBodon  immaculatus  Bloch  &  i^-hneider.    Fiji  (Gunther);  Samoa;  Sew  Ireland;  Micro- 
nesia; New  Caledonia;  Fat^;  Shortlaml  I.  (.Scale);  New<iuinea;  F-asl  Indien. 

ADl'l.T  KKAMPI.IDI. 

TWraurfrjN  Immatululm  Blwh  A  flrhneldcr.  »ynt.  Irhth.  IWl,  W':  itflcr  TrlratHlun  jmiim  lathe  of  LacipMe,  I. -(TSw 

Ounthcr.  Cat.,  vnt.  VI.  Natal.  Zanzibar,  Maurillux.  PiiiaiiK.  New  CaU-<)<iiii«.  AuMmlla. 
Cranrafirin  immaeHlatiu.  Blocker,  Allan,  v,  75,  tab.  o  xi,  fin.  I,  Kant  IiiilU-^. 
r<rfraur>onK>nf«/M«Kii|>|>ell,  AllaK  Fluche.  U.  1K2H.  Red  Bea. 
TirlraorliiH  fiarru*  De  Jonnnn.  MaK-  Z<kiI.  VQA.  iv,  pi.  I.V 
7Hrn/x(oB  tmhrr  KyiliMix  A  Houli-yel,  Vi»y.  Uonlte,  214,  pi,  10,  flg.  1. 
TilriVKlnH  iKitilmkianm  Haallewik}',  Meu.  StM-.  Mw.,  x.  IKfth.  'JOl. 
TrtnuKltm  kMuhtirtllt  Blcvker,  Nat.  Tijda.  NimI.  Ind..  IVT. 
Trtrautliiu  attilliu  Bleckvr.  Nal.  Tijdii.  Ned.  Ind.,  II.  4116,  Eaat  Indies. 

YOUKQ  ZXAai'LEV. 

Tetrarxltm  mtmiUemU  ProKi.  Bull.  rhIUini.  nC2.  130,  Manila.    IVIith. Brrl.  Mnn.  IWA.MU.  Ambolna,  New  Ireland, 

Craji'tteion  mnniUenti*  BIwker,  All««,  v.  «9,  tab.t  rviii,  11k.     t^'t  Iiidip-i. 
Tttraoilon  rirr/ixlns  ItU'liantMiii,  Viiy.  Kr«'biw  and  Ti-rror.  fi'J,  pi.  SJ.  Hgn.  H  and  tf.  1*46. 

TetiruMlnu  immurutaiut  vur.  rtrytifuii,  tiunther.  Cnt  .  viii.  itU,  t'vnim,  Ainbuina,  Philippines.  Cape  York,  Sjrdney, 
Mli-riiDmlii. 

Tetruodun  runiua*  t'antor.  Malay,  Fliih,  S7\  IH&tJ.  Pinanf, 

y/fj<<iran/Auj> p</o*H« (imnow.  Syal.,  cd.  Gmy.  :9l.  IKM, 

llUobomtfftrr  toHgieaudui  B»brt>n.  Rev.  Z<n)I.  KV>.  '.TS. 

JiiraoiUm  immartitaiut.  Fitwirr,  i'riK-.  Ac.  Nat.  Hi-i.  I'hlla.  l9aO,H«m<Mi. 

Of  thia  species  wc  have  five  young  from  .\pia,  agreeing  very  i-lom-ly  with  Dr.  HIeeker's  Bgurp  of 
('niyrucion  mani/fc^urui.  The  inilur  Ih  greeninh  with  ulxnit  K  dark  ftreaka  <in  iiu-h  fide,  the  caudal  dark 
with  darker  e<lge,  the  gillH>i)»'iiing  black. 

.^p||«ren^ly  Dr.  (Jiinlher  Ist  right  in  n-ganling  TelnimloH  uianillni*!*,  with  the  liack  streake*!.  ««  the 
young  of  Trlritiiilon  immncidaliut,  in  which  spcciea  the  back  is  plain  olive.  Specimenis  liefore  iih  from 
Nejirof,  in  the  Pliilippincr>,  show  that  the  black  »tripe«on  the  back  disapjH-ar  with  age.  Hoih  (trmther 
and  lileeker  rct-ortl  8|ieciiuenB  of  the  striped  form,  manilltim*,  of  10  to  12  incheH  in  length.    All  our 
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>iiinnati  fiK'cimetin  are  youiiK.  a'xl  ii"  have  the  Mai  k  (.-triiM-h-,  Imt  \vc  lia\i-  iii>  ilniilit  tlicy  are  sfK»- 
fitlcally  identioKl  with  the  ua8tri|N)d  Tttraodon  immaadaiiu.  The  best  dietinctive  character  ol  thia 
Bpeeim  li  the  Muck  edge  to  the  orada). 

(  ilnriii  tift>nf  H  Hfx'ciiiit  ii  fiYim  Apia,  nlivo.  white  l)e1ow,  i^triperJ  nil  over  bMsk  and  ildea  of  belly 
with  ilark  olivf ;  liim  {uik'  gray,  the  caudal  edged  all  around  with  black. 

1906.  TatraiOdOB  laerjnnaia*  Cuvier.  Hawaii;  Raiatea  (Reaie). 

VHmaion  iiti  riimnln^  I'm  tiT.  In  <Ju«y  <t  (JaimuM,  %'■>>•.  t'mtiir,  Ki^h-  !",  -in.  I'-Jl.  M«ul. 

OnUe»  ti>lijr.,ur  .K'liWiiis,  Hull.  I".  .'<.  Kt«li  ("oraiu..  .\ix,  l^'.'y,  i  I'.iOl ,  .  :«•>.       W.  Honolulu. 

TiiramUm  mrlnniri'.  Smith  .f:  Swiiin.  I'roc.  l".  S.  Nat.  Mu«..  V,  IXKi,  HI.  JotinMo-i  1  :  rmt  LnctfpMc. 

Tbiit  opecies,  which  is  probably  diffei«nt  from  Tttraoduu  mdeagri*  of  the  East  Indies,  ia  known 
from  the  Hawaiian  Islaods.   The  sperimenB  from  Johmton  Island,  «l1ed  Taraadon  m^mgrit,  probably 

l«'!oiil»  lien-,  af^  as  the  tyin-  of  Tir.i'i<li,ii  litiirmi.t,  7\'n!',il,,ti  ijfh-nijn^  \~  fouiiil  in  tlu'  sca-^  <>f 
trupical  Japian  and  China.  The  single  specimen  e.xaiiiiiKil  br  ua  frniii  the  Hiu  Kiu  iHlaiulo  ii< 
apparently  dlHeieiit  from  thone  called  Ttirttmhm  lniifroM.    The  apeciea  called  baifmu  muat  be  the 

i>\\»i-  M?  the  Itirri/itiiiliir,  de-^crilKMl  lon^r  Iwfore,  from  the  ><an»'  waterx. 

1306.  Tetraodon  opkuytm  Cope.   Samoa;  Tahiti;  Mangareva  (8«ale). 
Tmraadon  apluryoi  Cope,  Tiam.  Aib.  IHiil.  Soc  IKO.  470,  Sbbo*. 
/IHnMdM  ivtaM  Bum  Snlth.  Bull.  OiL  Ae.  SuL.  ii.  a.  IM,  WMt  eoaat  ar  MuIm. 
OroMra  aphtyitM,  Pswler.  Pne.  Ae.  Nat.  Set  Phlla.  iHOD,  IBS,  pi.  XX,  tig.    after  Oop^  tjrpe. 

This  HjMfieH  i-  known  only  fnun  the  original  tvjx^  frrtin  Samoa.  It  may  l>e  iilentiiiil  with  Trlni- 
odon  $eto»tt»  of  the  Mezioin  coast.  THraodon  meleayru  Laod-p^le,  from  Asia,  figured  by  Jordan  & 
Fowler  (Froc.  U.  8.  Nat  Mm.,  xxtv,  253,  fig:  8),  also  k  allied  to  It 

1807.  SMnodon  gigaitleaa  OMtelnaa.  New  Oaledoola. 
ninH«lM«<peMiM  Ofilelaea.  Pne.  &»t.  Kor  Viotnrta.  tm.  m,  K«w  Catadeala. 

CANTHI0A8TSS  Swaision. 

■    ( /Vi7on(*/i<j<  .'^wainson ;  Tritpi<iiihl)iii»  .IxiwimiiKi  Pelein;  Enm>icieria*  ^^•n\^'^nB.) 

Thw  K«n(iH  conaifltaof  xmall  glolKstiahea  with  the  liat^k  angiilated  and  the  notttril.H  olisoU-te  or  little 
<Ievelo|HMi.  The  I'arlletit  name,  Canlhigaster,  is  detined  without  mention  of  any  Hpei  ij-f,  but  the  con- 
text admits  of  no  doul)t  an  to  the  species  intended.  The  slightly  better  development  of  the  noetrib 
in  JBtowyeterfat  Jenkina  ia  a  character  of  very  light  weight,  atid  the  genua  AimjrcferKn  can  not  be 
raaintainecl. 

1808.  O—thigaateir  adandri  (Kichanlaon)-    Sue  mimi.    Tahiti;  Bamoa;  Guam;  Raiatea  (Scale). 

IHniMlm  mIomM  Blehantoon,  Voy.  Sulphur.  Fish,  m.  pi.  &7.  ttg.  4-6.  tMft.  Tahiti.  MeliaidMm,  Voy.  8amaran«, 
1«.  I»4«.  Tahiti. 

jyofMlrMhtfi  papua,  Sr«l<'.  Bt>hop  MuneuiD  1901.  II!).  Onam:  probably  not  nf  Blerker. 

fTtlr-:iulim  ;mi/.w(i  Itl<'.'k<'r,  Jdiirii.  Ind,  Arch..  ir.iAi.  New  Guinea. 

This  little  Hpei'iuM  from  Tahiti  was  originally  dmrribed  aa  having  the  ImkIv  covervd  with  greenish 
yellow  spots,  each  with  a  dark  border  with  blue  cross  streaha  between  the  eyes,  with  lOiDe  of  the 
stripes  on  the  bock  extended  as  streaks;  raudal  with  blue  spots,  forming  intermpted  blue  streaka. 
As  one  of  our  S.Hmoan  species  a);ri>et<  perfectly  with  this  description,  we  identify  it  as  CarOhigatUr 
mdtindri.  The  (inh  railed  ftlnndn  by  .'^teindachner  from  Layean  seems  to  Iw  Canihiifii^er  jnebUor. 
The  spedmeos  from  (iuam,  called  1hipidiclitkii$  papua,  evidently  belong  here.  CanthiffaiUr  papna 
Bleeker,  from  New  Ouinea,  ia  evidently  closeiy  related,  bnt  it  has  the  Une  atreaks  on  tlie  baek  more 

qr  less  confluent  intn  ]\:\<-f. 

In  our  eight  typical  examples  of  GmlhiijaMer  mlnndn,  irom  .Vpia.  the  spots  are  f«niall  on  tht>  I'hee'k 
and  anotlt  and  distinctly  blue  in  color.  In  eight  examples  from  l'a<!o  Pago,  the  sputM  on  the  IhhIv  are 
duller,  and  those  on  the  chin,  throat,  and  cheek,  as  for  back  aa  the  gill-<qieDing,  are  dark  bronie-blue, 
qre  wM)  radiating  streaks,  caudal  distinctly  barrwd.  This  may  be  a  diatlnet  cpedee,  but  it  aaama  to 
fatefgrxle  iK-rfitnl)  with  the  typiral  form,  one  !<|M'eimi  n  of  tlie  Litter  having  laiger  biooae-bliie Bpofal 
at  the  throat.    We  have  about  25  specimens  from  Apia  and  I'ago  I'Sgo. 

life  colon  of  twospedmens  tram  Apia,  dark  brown,  orange  on  aide,  yellow  below,  with  a  ntedlaji 
blue,  orange-edged  streak  liefore  vent;  sides  with  round  sky-blue  "(xit-^,  iiio^t  di.«tinet  on  head;  eaiidal 
orangv,  barred  with  blue  spots;  durvaJ,  anal,  and  pectoral  clear  tnuuilucent;  a  black  spot  at  base  of 
donal. 
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AMTMeof  six  epei'iineiui,  niMtlyfRlDiPHKu  Tagn,  WweTWiyalMRaiit  life  colon  of  one  of  the<<ie,  ridi 
ontDg^lNOwn,  paltf  bright  onnge  on  anoat,  light  onOffi  on  bdljr;  erayvheretonnd  pale  blae  spoM 
«dged  with  darker  blue,  these  Uuiiest  on  ride  of  belly,  tmaller  on  «ide  of  tail,  deepest  on  middle  of 
back;  a  faint  blue  mciliaii  vciitml  (•IrcHk;  liluc  rniw-t-trcaks  on  snout  and  ax  far  Iwu  k  m>-  l«'tiinil  rye.  7 
In  all,  the  posterior  durker  edgfil;  (i|Mrttt  ifmtlufnt  into  a  Hircak  on  front  of  b:u'k;  a  lilack  !<|iut  livli>w 
donal,  with  4  Mae  spot*  and  streaks  about  it,  a  curved  bliie  ntreak  above  it  on  fin;  iwck  of  tail  with 
•pots  only:  tail  omntst-,  with  blue  spots  in  v«rtical  rows^  and  a  dark  bliw  edge;  fins  otherwise  ootorleas 
orange,  with  blue  HiHtt^  alioiit  vent 

In  alf^ihol  thfr^e  f|>efin)en«  liave  tlu>  f>|>ot8  larjicr  itnd  Hiiarser,  and  the  spots  l>elow  the  eye  and  on 
the  ventral  pouch  are  very  much  enlaiged,  separated  by  a  narrow  network  of  the  groand-color;  chin 
and  throat  with  an  irreKolar  patch  of  olive;  streaks  across  eye  very  dMinet;  spots  on  rides  of  snoot 

generally  browttt  tlu'  ('('lor  very  diffiTrnt  from  that  tif  tlic  '<]h,\-^  fin  iJic  Iwxlj-. 

IJfecolonof  a  yuun^  iudivi<lual  from  Ajtia,  dark  olive  uith  Uhiv  mwla;  blue  atri|itw  un  huad  and 

a  blade  bhiMdgied  ooelliia  at  ban  <rf  donal;  caodal  with  pale  bbMikiab  crow^twaka 

1809.  0«»thiCMrtarpagiin(Bl«ek«r).  NewOoinea;  East  Indies. 

1810.  Oanthigaster  jactator  i  .Ti-nkiiis).    Hawaii;  I^y^^an. 

This  species,  profosely  covered  with  large  pale  spots,  was  found  on  the  reef  about  Honolalo.  The 
spedmena  called  by  Steit^aebner  7Urao(lmsoimi&^\  tram  lAyaaa,  aeem  to  be  the  A  very  near 

relative  i."  CauthigtitUr  putiHatisinmtui  from  the  Panama  region  and  the  Galapagoa. 

1811.  OMithigaat«rbit«niattta(J«nklni>}.  Hawaii. 

f  WnMiJ^  BsmlllihlrtsiwOiulhei,  CSt..  vtii.  SM,  UOO,  no  iocalltr  with  plnte. 

AimdvtaMMnlMJanUna,  Boll.  V.  8.  Fl*  Oaum..  xix.  law  (IHM). ««,  fl«.  13.  HMMtalu. 

Thisapedes  is  found  about  Honolulu.  In  coloration  it  ix  almost  exaetly  identieal  witli  the  com- 
mon Japanese  species,  CnnlhigntUr  rivuiahu  Scblcgel.  In  view  of  the  remote  haUtat,  the  Uawatian 
speciee  may  l>e  kept  [>rovisionally  distinct 

A]>]iari-iitly  the  s]»-i  i»'H  l  alltil  Ti'tramimi  mudnf'ttriiUHs  liy  Steindachner  is  till'  saiin'  U!*  <  'init}iui<i*lfr 
bitxnxalu*.  The  original  Telmttdon  ciiwlohiteiittn*  nf  (iuntlier  from  an  unknown  liH«lily.  It  may  be 
the  «nM  also,  as  the  difterenoe  in  dt-^M  ription  i!<  flight.  The  hack  is  said  to  be  spotted  with  brown  in 
OtnthignMer  eaudofaamtttu,  and  the  caudal  ii  cruei>ed  with  daik  banda  TIraae  tiaits  are  not  found  in 
Canthigatler  bitteniatut  nor  in  Caitthigatter  rivulatus. 

1818.  Ctattthignater  candoftooiatua  (GOntber).  Lajrnn  (8tehidaduMr,  as  T.  eattidtntU  Ogilby). 
1818.  Oto&thigneter  jMSlUBiin  (ValUant  A  8anvi«e>.  HawaU. 

fHraiil'in  jiinlhiHHii  Vnllliint  .t  SniivaKe,  Ann,  Mii<i.  ISTfi,  'JMi.  Honolulu. 
Thin  8|>e)Mf5<,  !in  ally  of  ('(ti)tliiya»ter  fi*r<iina,  liiif  nut  Ihtii  m  iij.rni/,.ii  >iiic(.  i(  wa«  originally  taken 

by  Ballieu  at  Honolulu.    \V«  should  regar>l^'i/ir/iiai«(  and  jif         i  .  imticul,  were  it  not  that  Hauvage 

deecrilwo  the  lateral  spots  as  laige,  and  the  dorsal  fin  is  stated  to  bo  black.  Only  the  caudal  is  black 
in  CaiiihigtuUr  paegma. 

1814.  Oanthlgaeter  paaguin  (Jordan  A  Evermann).   Hawaii;  Samoa. 

'rhi>  s]"-rii-.  iian  lict  ii  fiHiinl  aliout  I Ii uioUil'i  aii' 1  alxiiit  >ain.  a.  Tin'  Sainoati  exanililes,  four  in 
number,  differ  a  little  from  the  original  tyi>v8,  cupvcialiy  in  having  leoa  clearly  defined  (itrealu  about 
theeyea. 

We  have  two  larpe  siK-riuii-ns  from  Apia.  The  c pecies  is  very  cloee  to  i'lnfhirri.-lrr  unhunmii  m 
fif^uretl  by  Ur.  Jenkins.  The  nutrkinics  of  the  head  and  tins  are  almoet  identicul,  and  the  oblong 
black  HfM>ts  on  the  sides  are  the  rame.  Itut  our  specimens  show  DO  trace  wliateverof  stellate  Une 
spots,  sjid  these  are  very  ooospicnoas  in  CuRl/iigatler  oahuetM$, 

Ufe  colors  of  a  specimen  from  Apia,  dark  olive  vNth  oranf^e-brown  shades  and  faint  blue  spots; 

lilue  nnd  bronze  streaks  w'tli  a  fi  w  hliii- ^jl«■<■ks  railiatin^;  from  eye;  <-ln'eks  brownish  v'ray  with  thick- 
set dark-blue  «i|iolt«  atjuve  tuid  bronze  sfH^ts  U-hind  them;  domal  ainl  anal  |>alc olive,  a  lilack  l>ur  aeruss 
baseof  each;  no  black  blotch  on  back;  caudal  dusky,  blsi^kish;  ix-etoral  dusky;  check  clumdy  covered 
with  doee^et  dark  spots,  which  tana  narrow  oblique  brown  streaks  in  front;  rides  of  belly  with  oblong 
black  vpatB,  all  smaller  than  pupiL 
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Another  specimen  from  Apia  wan  bniwni«h  liUck;  vUvvk  grayi.xh  with  blue-black  ftfioU,  forniin^ 
atraaka  below;  side  wiUi  «  few  blackinb  streaks  and  blue  spots;  middle  line  of  belly  darker;  dorsal 
ami  anal  duakjr  at  toaae;  caudal  all  btoek,  the  Sna  otherwise  eolorleai. 

1816.  Oauthigaster  epilaaivraB  (Jentdua).  Hawaii. 
ISie.  Oaa«higMiaroalmeaaia(JeDUiiB).  Hftwdt. 

This  flpo-ioH  is  fnuii'l  in  tiu>  n-t-fn  alx>ut  Hooolalii,  where  It  ia  ap|MueDtl]r me.  It  ia one  of  the 
deep-bodied  ap4.-cie^  like  L'ii»il»i)<i*ifr  jutgrni. 

1817.  Oanthigaetmr  eiaottia  (Solander).  Tahiti;  Samoa;  New  GulDee  (Hacleay) ;  Hawaii;  Kan 

Indies. 

T- 1 rtuxUm  f/rtmorii  Cnv\«T.  Re$cn«  Atiiin,.  i-<l  ii,  1»C7,  nixlvw-rlptlun. 

TtnuntoH  rinclN»S*)Uwlvr,  Klrtiar-lMni  Vi>y.  Sartuirang.  19,  20,         Tahiti;  OB  adimwta(  (aySDlHldar. 

7Vo/iWi(-A(Aya  ratentiui  Hlifki-r,  Nul.  Tljdii.  Nf^l.  Iixl..  iv,  1.10,  Amboioa. 

nopiitiehlkff*  mJmtinl  lllit-kcr,  Mv  iilj<lr.  Atutxiimi.  \JO,  MnMun. 

fiktoiuituTalmliHi  Blcvkvt.  A(liti>,  Oyrniiixloiitliln',  v,  M),  lab.  rcvill.  Og.  4. 

IHraodnn  ntteM(m<Utlnthvr,  CmI.,  viii.  .DA. 

JinlocmiMiw  MUbtfitrmii  Urouow.  ('«!.  riOt,  ed.  Omy.  I8M.  'A. 

IHiaoduM  MxMMiiw  Valllant  *  aaanee,  Ann.  Mas.  tSM^  M  Maiweti. 

Thix  ^iMM-ieji,  di-tin^^nii'tu'il  at  tirict>  )>y  two  MackiHh cnwe-bafi,  waaaaeiiliyasatHswaiioaljr.  The 

Bpt'cio  cuIIlhI  curiii4(ilu*  is  cvrtaiiiiy  tlie  i  inriii*  of  .*!<>lan<li'r. 

Tetriiwlim  ciiiiiiig  U  dewrili«<l  as  8tudde<^i  abuve  wltli  small  round  dots,  which  are  also  found  on  the 
caudal  An.  Beeidee  theae  there  are  two  oblique  black  bars  which  *>iiil>nice  the  fore  part  of  the  iieliy, 
theinterva)  Iwtween  them  liKht  yellow:  traces  of  other  dark  barn  ap|M-ar  behind. 

It  i-*  <'viiK'iitly  iil«'iitii"il  with  <'niiili:ii'nl,r  /•oroiuUn*.  Dr.  (iillnTt's  t>ini;lt'  sptH-iim-n  uf  the  latter 
from  Hawaii  agrees  perfectly  with  Giitither'a  description  of  CwiUiigader  vaUntini.  liieeker's  figure, 
however,  diSera  in  showing  blue  sttealu  on  the  head,  the  poftorior  fiar  lese  dewloped,  and  the  caudal 
fin  nnjiiM'tti-tl,  the  Mack  ftrijic-sj  nn  it.«  lower  and  iipjHT  tiiar^'in-i  k-ss  jilnin  than  in  r.,r<>ii>thi.-. 

lilcckcrV  iU"*rri|>tion  lit--*  well  the  B|)ei;inien  ol>tHine<l  in  tiuwaii  by  I>r.  (.iilbert,  and  tht>re  aeeiiis  no 
rfii!u>n  for  <lniihiinK  the  identity  of  C.  cinetvu  and  C  oorotmUu  with  the  East  Indian  form,  Canthiffatler 
i-'il'-nln.i    Th<>  name  rinrtnf  has  priority. 

1318.  Canthigaater  oompresaus  (Pn>o6).    Fate  (Seale>;  £ast  Indies. 
<  IMraiMbN  alrMolw  Qnoy  A  Gatansfd.) 

1810.  OaathigaatarlMniiiattl  (Sleeker).  New  Goinen  (Madeay);  Ewt  Indiea. 

Family  !)IODOXTU)/E. 

DIODON  LtnnvQi. 

1380.  Diodon  hystrix  Linniinis.    Tauta,    Htunon;   Hawaii;  Tahiti;  Uuam;  Johnston  1.;  New 

Gtrfnea;  all  warm  seas. 
I  i""isionally  taken  in  i>anioa.    We  Iwve  2  8pe<-im4  n!<. 

1381.  Diodon  holacnnthua  Linnnos.   Layaan  (tjleindacbner,  Denka.  Ak.  Wias.  Wien  iflOO^  618, 

aalNodlonManmHMfafu*);  warmaeaa. 

Thia  species  may  he  the  young  of  tlie  preceding; 
1888.  Diodon  nndifk-ons  Jenkins.  Hawaii. 

1888.  Ohilomycterae  attnin  Odather.  Hawaii;  Lower  Oalifomin;  Chdapagoe  le.;  Japan. 

Pknily  liOLID;E. 

RANZANIA  Nardo. 
1324.  Tanzania  makua  Jenkins,    iiuwaii;  Ju|taii. 
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Paniljr  SCORPiElflDie.* 
■BBnmB  JMn  ft  Biwwai 
ISBA.  IbiiBAsBMrooagihal*  (SMmte).  HwraH. 
1S90.  IfwiaflM  baiwlMiMiriB  (Blaekflr).  AM  (Sole) ;  BmI 


Amvmw  JNpMd«(|li.  Oflatlwr.  OA,  U.  UT,  BudB,  Omw,  V|)im. 
18B7.  baooBdva  dcBite  JoidMi  A  Evtmuuiii.  Hairaii. 


1S86.  Sebastopais  parvipinnia  (Oam-tt).    Hawaii  (Garrett);  Raiatea. 

Sciirintnn  ixiriifiiiiMU  liarrelt,  Hroc.  C«l.  Ac.Sci.  1M6S.  lu'i.  8«ndwich        RaUtea,   Oilntbrr,  Fiachc  <ler  Sitdaee, 

>&.  taf.  .SI.  tilt.  t>,  Ralstaa. 

This  apecie*  is  luunrn  to  na  011I7  fatNn  the  aiminti  of  6&Dther  and  It  nenw  «dl  diatiii- 

guinhcd  by  its  low  doiMl  aptnetL 

1880.  SabBBtopaialralloniJanldiia.  Hawaii. 

This  little  tish  U  abundant  al>ont  the  Hawaiian  iMlands.  It  is  doce  to  Sfbaitopn*  g^tametuit  (pofy- 
IqN*),  but  it  diifen  from  all  the  Pblyneaian  apadea  examined  by  iia  in  having,  beaidea  an  aaxiliaiy 
apine,  (oar  aptnea  on  the  edge  of  the  pieopercte.  Theivantbraeof  thaaeapiiNa  in&ftoitopfufiHHK- 


lBBO.  8eb«stopaia  gtuunensia  (Qiiov  <Sc  (laimard).  La'otefe.  Samoe;  lUiitI;  Onain;  Oinilinela.; 

Tonga;  Palau;  Fiji;  Eaat  Indiea. 


r  A  Qahaiid,  V«r.  ONwto  MIm  m  MM.  I 
r  A  Gataufd,  Vof .  Onate  IO0I.,  SHb  IM,  < 

,Ban.U.S.Nal.Maii.vii.«.aMDaa.  Pawtor.  rM.  Aeaa.  Mai.  M.  FMIa.  tin.  Ml. 
TaUlL 

.TiUll.  OtotlNr,flMdMdcr8IUtoM,W.CUoltaMllL,lM 


Hlrt.  Nat  PDba.  it.  tH,  Uat,  Had  Sm. 
lBr,lalfl,«i.l,lMkMaaa.  OOalNr,  GM^  n,  m. 
>,  Kat  njda  Mad.  tad..  UN.  11,  ITS,  AmMaa.  omtktr.  Cat.  u,  IM. 


icrinaettt  Uarauui,  Bull.  Miu  Oomp.  Zool..  xzxix,  8, 2SI,  pi.  1,  fla.  1  Vltl  Lava 
I  «»fo«liw  CoTlcr  4t  ValcPolwMWi,  Htat.  Nau  Maa..  iT.a«l.ua>^  MalMccaa.  I^adieaaa.  taataty  la. 
CM.,il.tM. 

Of  thia  ipeciai  we  have  about  t*|wcinien8  from  Satnoa.  It  is  well  s<>|>araU^1  from  S^ttopris 
by  the  ahoitar  anal  apine.  It  is  impoaribie  for  us  to  tell  oertainly  what  opecin*  was  iotended 
In  the  dearripdonfl  of  fkorpma  guamauit  and  atfanhia,  bat  thia  apeetea  la  certainly  the  jruoNWiMfi  of 
(hiiitli.  r  aiiil  Kliin/inL'i  r  hs  also  tliejio^ffiTiiiof  Bicdter  and  tlie  crfnaceaof  Gannan.  We  can  not 

identify  S<iirii:n\n  niir'ilcruKm. 

Life  »iilon<  of  H  KjHK'iinen  from  Apia,  liftht  olive  with  many  brown  sjxit*  and  three  dark  brown 
crDB»«hade9:  a  wliite  bar  acnm  base  <rf  caudal;  fins  all  reddiah  brown,  bright  bridt  red  at  tip,  barred 
with  pale  ))ltiiiih  gray;  thrcMt  and  belly  dark. 

Another  i«|iefmien  waa  <lu8ky  braWD,  ibar  dusky  croes-bars-,  wXt's  with  frrei^niah  reUcolatiooa 
around  dusky  sfwitg;  finHull  t-lof*ely  retirolated  reildi«>h  hrown  aii>l  hliiish  ^rAy;  throat  paler. 

1881.  8eb«atopais  acabia  (Raniaay  d  Qgilby).   isamoa;  north  Australia. 

I  aMtar  RaiMajr  *  Oftlby.  Flee.  Una.  0m.  M.  8.  W.,  x,  UBSv  Mtaifc  leaf  <  AeatnUa). 


rMlptawt*  Ima Waigln (Qnoy  A Qataaard. Ver.Oiaale.MI) weeaa  not plaoa.  It  baadaMil  xiT.U,aBal wa,h. 
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Thii*  R|H-<-U«  iH  iliKtittguit>hiHl  fmiii  .Srltatlofurui  tfuameniin  by  the  very  much  longer  MHYtnd  anal  npine. 
It  ifl  <'<|Ually  abundant  at  Samoa,  and  has  doiibtlew  been  confu^tetl  by  authors  willi  SflHttlaptiif  tjuii- 
mmfi*  under  that  and  other  nanios.  Wc  have  a))out  40  examples  from  orovieea  in  the  recfa  of  Apia 
and  Pago  Pago.    Seabra  has  an  orbital  tentacle. 

Life  wlors  of  a  8iHH:inien  from  Pago  Pago,  brown,  the  finn  liarrwl  with  brow^nish  red;  a  Uu\tf>  jet 
black  spot  on  opercle;  ventrab  and  U-ily  yellowish. 


1339.  Seboatopaia  novn-puinete  (Sauvage).    New  (Guinea  (Nuuv.  .\rch.  Mum.  1878,  129). 


13S3.  Bcorpeenopaia  cirrhoMi  (Thunberg).    Tahiti  (Giinther);  New  Guinea  (Macle»y);  Jajian; 


1334.  ScorpienopBia  gibboaa  ( RIoch  A  (V'hneider).    Xofu.    Tahiti;  Palaa;  Hawaii;  Samoa;  New 

(iuinea;  I-^ast  Indies. 
{Stfirpsmtiittu  nitiimla  Jordan  in  Kvemann,  Hawaii.) 

ThiH  Hi»efi«n  i*  ratht'r  romnion  about  Samoa,  where  we  obtaine<l  three  gfKid-mie<l  oiiecimenfi,  and 
alill  niorv  <-oninion  about  Hawaii.  It  i»  certain  that  the  tlintxtlni  of  Cuvirr  A  Valenciennes  is  the  same 
aa  the  ijHAhmm  of  Bloch  &  Schneider.  The  characterH  uaed  by  Bleeker  to  dictingui(*h  thej>e  species  can 
not  1)6  tnifted.  N.  ffihlntftt  ih  bcHt  known  by  itH  wide,  depre<«ed  interorbital  area,  much  wider  than  the 
eye,  and  by  the  d<'ep  nuchal  pit;  tlier«>  if  a  black  band  at  the  Bhouldera  covering  i>»rt  of  the  Hpinooa 
iliir»<4il  fin  and  a  lilack  notch  at  tip  of  upper  jaw.  Scorjianopn*  caloraJa  from  Hawaii  and  Scorjiinin 
iirmMjullint  from  lU?  dc  Fran«-»'  can  not  be  8i'|i«rated  from  S.  giUMMt. 

There  is  a  broad  black  band  nn  the  inner  wide  of  the  (HH-toral  tin  near  the  margin,  and  this,  in  the 
ailult,  breaks  up  into  sjMitii. 

Life  a>lors  of  a  sj>e<-inien  from  Apia,  viidet-black,  the  dark  shades  light  olive-gray,  the  throat  very 
dark;  lining  niembrancf  of  jaws  briglit  yellow;  axillary  region  light  gray,  niottle<l  with  olive;  lielly 
cri'amy  yellowi^'h;  {it^ctoral  l)ande<l  with  black,  orange  and  yellow  within,  grayiHb  at  tij);  ventrals 
black,  |>ale-«ilg«il:  caudal  with  a  broad  black  Iwnd,  pale  gray  at  bnw  and  tip;  njiinous  dor»ial  with  a 
purple  blot«'h  continue*!  as  a  hand  on  ImmIv. 

Another  i'|H'4'imen,  fnim  the  same  locality,  was  dark  reddish  brown,  light  bright  reddish  brown 
l>elow;  fins  with  the  i>ale  parts  all  rcddinh  brown  of  varying  shades;  axil  dark  with  |iale  Bpot8. 

1336.  Scorpeenopsia  cacopeia  Jcnkinn.    Hawaii;  Tahiti. 

1336.  ScorpaBnopaia  nov»-^ine8B  t'uvier  A  Valenciennes.    Samoa;  New  Gtiinea. 

fScuijucna  mn se-iiuiwir  CuvUt  ifc  Vali-iu'ltnixi-,  HIM.  N«t.  Piil*.,  iv,  SM.  X^Ti.  New  Guinea. 
Scorfurtin  ;Ki/iMrN«<  Ciivicr  J>  VMli'nrlriuii-<>.  IIUl.  Nat.  i'oiM.,  IV,  321.  New  Guinea. 

SeoTptcna  gUAom.  UOiidivr,  Cat,  II,  IIV.   >viiiivi«Kf.  INiin.  MadaKasrar,  'JTV;  not  of  Sx-linctder. 


Fta.  71. — Srbaitopri*  teabni  (Kammy  OKllby). 


SC0RPJEH0P8I8  BlMkar, 
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This  ."piH-iesi,  dwtinguihlu-<l  frcim  the  tnu-  S<iirfin-iii,]utlii  gibf/om  by  the  MIIDW  intorOfbiUd  and 
■mootber  body,  ie  known  lo  in  from  «  single  exjunplv  from  Samoa.  AmoQK  ito  bait  dktinclive 
disracten  is  that  of  the  vpry  long  aecond  anal  apine,  a  feature  not  tbown  in  the  plate  of  (hioy  A 

Gaimiml.  \vh>i  may  have  Imd  hihu-  ntlicr  i-iK  cit'?*  in  iiiind. 

Life  cdlnn'of  a  Hjx'fitiicii  innu  Apia,  I ilHckiisli,  the  lieily  crwirny  yellow ijih,  with  no  ml  and  no 
OtaDjie  cXLV|<t  in  the  inner  luiclc  nf  vt  ntraltt;  all  iMtit^  ntarkinpi  creamy  white  or  creamy  brown, a  little 
afSOgeHduided  in  doraal  and  anal  and  inner  vd|re  of  ventral;  inner  Hide  of  pectoral  olive  witli  oasnge 
■iiadeB  next  to  tha  Uack  eraaa-baiid;  axil  dive  with  round  brown  spotm 

iaS7.  aonpMiiopaia  altiroatria  Gilbert.  Hawaii. 

18S8.  ■catp—opria  waaaBuamn^  (Playffdr).  Kev  Onfnea  (Giknther) ;  Sbosibar. 

IWOXaVA  (AzttU)  UuMMa. 

laao.  SeorpMi*  eqold  Oantber.  Baoal  L;  Oook  la.;  lUlatea  (Seale). 
cmM  aoalliw.  FlMMdarBMm,  7a,  tar.  ail,  ItaM^ 

fBBAmnnn  am. 

1840.  Sebaatapistea  dentatuB  (<ifinth<T).    I'alaii  It*. 

Srtn  jiiU  nil  ili  utilUx  <iUiilhi  r,  Kiwhi'  il»  r  HikIm  v,  7h.  l!<73.  Palaa  ll. 

1341.  Sebaat&piatea  coniorta  Jeiikint).  Hawaii. 
1848.  8abwt»piat8a  galMtacBw  JenkiiM.  Hawaii. 

1848.  BalMMtftpistescorallieolftJenkiiw.  Hawaii. 

fScMpnw  avOTllii  Bcanglt»  M.  Joar..  it.  MM.  40.  tudwlch  tt.  0«BllMr.  Pto«b*  d*r  MdMt. ».  Hawailaa  la. 

SUbiutapUU*  eoraJHeota  JenUai^  Vail.  U.  8.  Ftah  OnnnL.  zxit,  IMI  (l«B>.  «■,  HoBolutu. 

It  ix  itn|MiK->itilc  to  identify  Itctinctt'!)  S.  tuptrtUa  with  certainty.  It  in  prolml.ly  SebaHa^tUaeuraUi- 
ri>l<t,  iIh'  red  H]>(>t  (in  the  <loi>al  ami  t)u>  tentacle  over  the  eye  favoring  this  identificatton. 

1344.  Sebastapiatea  ballieui  (Sauvatri')-  Hawaii. 

1845.  Sebaatapiates  coloratua  lMllM>rt.  Hawaii. 

1848.  Belwatapialaa  albobniBiiaua  tiiiiitber.  Falan  la. 

Btorpma  ufto-tm— w  QOnilMr,  FlKtM  dm  MtdM,  77,  M7S,  Falau  la, 

1847.  Sebaatapiates  stronpiua  (Cnvicr  ik  Valenciennes^ .    Oimlan,  orStmnsr  ffhind;  AndK)ina. 
We  are  unable  to  identify  thi»  speciett.    Were  it  not  for  the  pluin-colon-d  lower  {tarla  of  the  head, 

in  the  Hgnre  ol  Qnoy  A  Qiaamrd,  we  ahoald  r^rd  Sibmiapvlaiii'alale  aa  this  apedea. 

1848.  Sebaatayiataa  laotale  Jordan  &  Seale,  new  qtedea.   La'otaU.  Samoa;  BaiotODga. 

Seorprna  MMt,  GOnlhcr,  Fiacliv  <1fr  Sfldsoc,  77,  Itaratenca:  not  of  Klunilngar. 
-  H(!ad  2.4.5  in  length;  depth  2.75;  eye  4  in  head;  dorsal  xii,10;  anal  iii,  6;  about  22  uiodifled 
ac-aleH  in  lateral  line;  ^nont  3.80  In  head;  inteiorfaital  l.fiO  in  ^e^  this  apace  very  concaTe  with  two 
•mall  longitudinal  ridgea. 

Body  oblong,  moderately  oompreeaed;  depth  of  caudal  peduncle  equal  to  eye;  month  large;  max* 
ill;iry  1.7.">  in  head;  iiiiniite  ttM'tti  in  jaM.«  and  vomer,  nniu'  mi  palatines;  liead  fjiinate,  pii-<.rtiital  ciiil- 
iu^  in  two  sharp  mpine^,  one  dim-teit  forwnni,  theolherddwnward  and  l>ack,  act 'onijHpiiieat  (Hittterinr 
end  of  the  bony  stay  of  cheek;  three  di.«tinct  npinei^  below  at  the  angle  of  preopen-le;  four  diatinct 
eupraoonlar  spines  and  four  Hpines  on  each  Hide  of  nuchal  region;  [lONterior  nuetril  with  adistinct  flpine. 
the  anterior  nostril  with  a  short  divided  tentacle;  oi)en,"le  with  three  iipineM  from  its  pooterinr  |Mirt: 
origin  of  doixal  tin  at  |ioeterior  part  of  nuchal  riviim,  iti^  Inntiet-t  i^pine  2.75  in  head;  bane  of  anal  tin 
2.25  in  length  of  .head;  second  anal  spine  2  in  head;  pectoral  1.20;  ventral  1.80;  caudal  rounded  l.dO 
in  head. 

I.ifi'  nilors  of  a  H{ie<  iitien  from  rap>  I'a^o  i'alle<l  bi'iituli-;  black  and  •^r.iy.  with  may  tinjte  on  caudal. 
Another  from  the  same  place  ban  the  red  rosy  tfalnion,  tiie  ground-ivlor  whitish.  It  and  the  n*y  every- 
wbne  finely  apecklefi  with  black  iioints.  Aspedinen  fr4>ni  Apiawaa  putpliah  btack,  mottled  with  giay 
with  aoaroely  any  abadea  of  pink;  the  chin  profusely  barred. 
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Color  in  siiiritK,  grav'sh  niottlf<l  with  brown,  wliich  take:*  (*omowh«t  the  furin  of  0  irregiihir  cro8«- 
baiid!*,  thi>  tintt  of  which  eiu-irclra  the  aidi^  and  u|>|>fr  (lurt  of  head  at  eye,  and  the  la»t  one  encin-lefl 
thi-  Ita.'to  of  (^audul  fin;  eiu-h  t>id«-  of  lower  jaw  niarke<l  with  altoiit  l!  alternating  white  and  brown  8|)Ol«; 
HKirnilar  marking ^ihown  on  upiter  jaw;  dorsal  tin  with  ohliijue  hrown  tmnd^,  caudal  with  a  wide  brown 
l>and  near  the  middle  and  ti|>pe<l  with  white,  and  with  alnint  5  dusky  Iwn*!!);  ventral  with  3  duaky 
liantLH;  {lectoral  spotted  with  dnxkr  binck  at  the  l>a.<4e,  caudal  with  a  wide  browninh  area  near  the 
middle. 

Thi(»  Hjiecies  is  it>minon  in  the  tide-[»oo|g  of  the  coral  n>ef8  of  Samoa  with  SelMintopfU  ttnihru  and 
Selutnlo/mii  ffuiima>»i»,  &n  describetl  by  Klunzinger.  It  differM  from  ,Sfliatt(i]>i»lri  triMi$  in  the  alienee  of 
orbi»al  cirrus.  Otherwise  it  agrees  very  clo.-'ely  with  that  species,  but  not  one  of  our  examples  shows 
any  trace  of  the  orbital  cirms,  wliii-li  is  well  devel<>|>e<l  in  .S.  triftin. 

Many  sitei'inieiu  from  Apia.    Tlii>  lyiK'  is  no.  517(W,  1'.  S.  National  Mustiuiii,  length  2  inches. 


Fio.  'i.—S<batlaiil$lrt  laotalt  Jonliin  A  Se»\e,  new  fpt-rle*.  Type. 


1349.  8ebaatapist«s  tristiB  (  Kliinzinger).    (ruam;  Kctl  Sea;  I'hilippineit. 

.Srorpma  Irittu  Kliintinirer.  Syn.  Plschp  Rotlieii  Mcvre«,  Wl,  IKTO,  Red  Sea. 

.Smrpjrna  boJtrri  Srale.  Bi>h>>p  Muwiim  IWl.       Honolulu;  op.  ctt.,  vol.  I. no.  3, 130.  Ouam. 

This  species,  distingui8he<I  by  its  orbital  cirrus  and  by  the  blackish  cro*»  bands  on  the  lower  jaw, 
was  not  taken  by  us.  Scale's  description  of  Seorjut  iia  fxtkeri  agrees  well  with  Klunzinger's  aci-ount, 
and  may  l>e  the  same  fish.  Giinther'B  Srorfumn  trittit  is  eaid  to  have  not  "  Ilaulliippclien."  This 
may  \iv  our  Sftxitlnpigtef  laiAnli.  We  have  examples  of  .S'.  tri*ti»  from  the  Philijipines,  with  the  orbital 
cirrus  well  developeil. 

1350.  Sebaaiapiates  laniariua  (Ciivier  A  Valenciennes),  (iuam. 

1351.  Sebastapistea  nuchalis  ((iiinther).  Karot<mga. 

;S<n>rfMrN<i  nmcAo/ii  (iilnlher,  Kim-Iiu  itiT  SUilaee,  TK,  K3,  Rarotonfa. 

BETASCHEB  Oonthar. 
1382.  Setarches  remif^er  ((iillicrt  &  Cramer).    Deep  Keat)  of  Hawaii. 

1353.  Setarchea  fldjienaia  (tlunther).  Fiji 

Sftarthet  jli(iienMu  (iunther,  CliallenKer  Fuben,  87. 19,  Fiji. 

P0KT1HU8  Poey. 

1364.  Pontinus  apiliatiuB  (TiDiert.    Peep  seas  of  Hawaii. 

B.  h.  F.lSOf>— 26 
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XXUOOLXirvi  Ooodo  *  Bmii. 

1866.  Halicolenuj  rufwcwM  Gilbert.    Deep  i)eaj<  of  llawui. 

PLSCraOOEHIUM  Gilbert 
1S06.  Plectrogemum  nonuxQ  (jilUTt.    Deep  A  ti.<i  it  lliivsaii. 

CXVTKOPOOON  Oiknther. 

1867.  Centropogon  aoBtntlis  (White  i.    iTnunancM;  I'lilacky;  Austrmlia. 

AMBLTAPUTUB  BUaktr. 

1368.  Amblyapiatxis  taenianotua  (Ciivii-r  i^t  VaU-nrit-nnes).    Melanesui  (8wl«);  EMt  Indict. 

1369.  AmblyapUtus  veatitua  (De  Vih).    SuuUi  Seae. 
SWron«ci«Mta«DeViibFi<Pe.Iiiin.8a«^K«w«aalhWktaini,4M,S«»«iSaM.  (PofMlxn,«L) 

TUMTOCTl  Uiiflli. 

1880.  TmiMMtM  triMMrthm  (LuipUa).  TMti;  itahtM  (GfiBtlier) ;  Eiwt  Indiai. 

1881.  TtaBlaaotaB  famtti  GQntber.  Hawaii. 
1888.  TmiaaotaaaiMBaUiwGilbMl.  Hawaii. 

HQMNIt  tnUt  ft  ValiMtoaMi. 

t 

1888.  IDnouapictua  CuiithtT.    Nt>w  (iuinea,  ' 
( JlfeMwyMM  aamlMr,  Cbalianavr  Fi>h<^.i880.4i.)  —  * 

DXVVBOGHUin  twalaMa. 

1884.  ItaDdroebirna  a«bn  (Cavier  A  Valendetuwa). '  iiaam;  Falau  Island;  Fifi;  New  Guinea;  Eaat 
Indleo. 

Hrr»"  -.('111  <  uvi.r  Vulcin  i.-im.-<.  IIt»t.  NkI  I'm^  .  iv,  :i»'.7,  Hide  France,  iiiitillur.  F.-<hi-  -lir  Suilwf.  K2. 
Iriilltiii  ( K'tmi.  I'l'lvu'  I.  .St'nlf,  liUliop  Muxrum  liMl,  IJ:;,  liiiiuu.  (iiinnaii,  Hull.  Mua.  Comp.  Zool..  vol.  XZSIS. 
'.X!,  Fiji.   UUiiIIkt,  CmU,  ii,  I'Jfi.  Ambolna. 

1365.  Dendrochirua  brachypterua  (CiivuT     Valefn  ifntit"').    SanKia  ((riinther);  Rar<t  ImlitK. 
1806.  Sandrochirua  aauMulel«  Jiinlan  A  Seale,  new  i<pt!ci«».   JSaiunultU.   Samoa.    (Fl.  i.ii,  (ig.  1.) 

Head  2.45  in  lengtli:  deptli  2.30;  eye  S.85  in  iMad,  eqoal  to  Miont;  intemrbital  S  in  rye;  donal 
xni,  U);  anal  III,  6;  peetonl  17;  Malfli  8-44-13;  nuwillary  2.80 in  IteMltiwdiing to 

of  eye. 

Body  elongate,  oompreawd,  proAtee  of  tninlc  et-enly  carved;  annat  riKMi,  roandc>d;  liands  of 

minute  teeth  in  jaws  ami  vmin'r:  a  «iin]>h>  nrhilal  trtiladc  nfic-lialf  Imu'th  of  f  ve;  a  cimpte  fli'*fiy  fl;ii> 
prolonged  into  a  teiitat'lf  iivtT  anterior  niwlril;  tivj-  ^iln|llt■  ti'iitu(-k'»  on  tlic  anii-rior  margin  ni  Miuut; 
a  wide  Hap  bom  lower  anlt-rior  nuuynn  of  priNirliituI,  niul  two  ctimilur  tlapn  from  Ionmt  liinb'ot 
pnoperde;  a  tingle  raoall  naaal  spine  on  each  Bi<le  of  snout;  four  orhital  aii<l  M:v*-n  nuchal  Bpinei  on 
each  ride;  tiony  fftay  of  ehoek  without  distinct  Hpincv:  n  small  »hur[i  Hpinc  on  preojien  lt- nt  |M>Kterior 
torniinatiiin  oi  id.-  Ininy  stay  anil  t » o  tiuiail  8piner<  t  i-low  tlii.-  on  tin-  an^le;  eiHrakiTs  >li.iri.  ID  on 
lower  limb;  dfpth  of  i-auilal  peiluni  lt;  M«i«ely  aqnal  tu  i-ye;  {lectnral  tin  2.10  in  length,  reui-itiug  to 
below  posterior  axil  of  donal,  the  memlManes  of  lower  rays  only  beinir  ri^tly  incised:  rentmi  ' 
teaching  to  <iri;.'iti  o(  anal;  mnilal  and  anal  of  alnnit  f|iial  U'njfth,        in  ln-nl 

Color  ill  ^|■^riI^.  'iiill  whitii-h  with  PfVi-n  liroail  hrowii  baml.'-' arouiui  tiic  tunly,  lir-i  {>\rr  mii  ltHl 
rivion,  wluTi-  ihi-  liaii'l  i"  l>rokfii  uml  tin'  nii'l  wynn-nt  if  in  mlvanit',  sM-i-oml  fmiii  oriv'in  of  tlon«l 
tbruugb  axil  of  |<ec'toral,  third  from  4th-5Ui  doraal  spines,  fourth  from  8th-9lh  donal  spines,  fifth 
from  l8t-3d  doml  myv,  rixth  from  7th-9th  donal  rays,  the  seTnith  band  rirrling  the  caudal  peduncle 

anil  Hfinliru'  a  lii  i  wu  lim-  1  i.uk  1. 1  K.i-c  .  <aii(lal ;  a  narrow  in<listiii«t  liiu-  In-t «  ifli  t  hf  'J>1  an<l  M  iMUlds 
and  another  twtwtfii  tlie  4th  and  dtit  Uuitlui  a  bhtck  line  from  base  of  orbital  tentacle  through  eye  to 
poateiier  end  of  bony  stay;  a  dark  blotdi  oa  elieek  bektw  anterior  part  of  bony  stay,  anotlMr  «a 
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■ide  of  BiiiHit,  nod  another  foond  B|K)t  uii  anterior  {>art  of  inU.-rijrt>ital;  t>ye  with  five  nuJiatint;  lilack 
lines;  flns  all  with  black  crooa  taands  asoept  the  ventral,  which  is  bluish;  axil  of  pectoral  black,  with 
an  upper  and  lower  white  spot,  and  some  white  dota  on  iniwr  bue  of  lajra;  a  black  spot  on  baae  ol 
pectoral,  anil  on  lower  part  of  opercle;  under  part  of  bead  and  top  of  snout  white. 

Four  «pooiuM-ii«  from  Apia,  wht-re  it  lurlis  in  tlic  crevit-es  t>f  tlie  rwf.-.  The  tyi*-  i-  no.  r)lTHO 
U.  8.  National  Museum,  4.85  inches  long,  from  Apia.  We  have  ako  one  epecinien  from  i'ago  Ii'ago, 
represented  in  theaooompanyiny  ookned  fignie. 

ISVr.  amdiodiinaiAlmwiiaJaikinfl.  HawaiL 

'  1868.  Sendrochirus  barberi  (Steindachner).  Hawaii. 
(XtemireeUnM  kmdmmi  JonUn  A  £v«nuno.) 

nuonoavieT. 

1369.  Pterois  sphex  Jonlun  >Sc  Kvt>muinn.  Hawaii. 

1370.  Pterois  Tolitana  (LinuuiusJ.   iiaumtiiMe.   Samoa;  Tahiti;  I'alau  <.;  New  Guinea  (Mocteity); 

New  Britain  (FM#a);  East  Indiea.  (PL  u.) 
Thw  lar^i'  and  violently  Htinginj?  liah  is  n^t  n\rv  .ilH)Ut  Samoii.  wlu  rt-  lialf  a  dozvn  exani[il(-H  w  en' 
taken.  Life  colon  of  one  from  Apia  called  taiuauifie,  blackish  red,  lading  to  pale  olive-brown  |Mje- 
t«riori]r,  the  front  of  head  almiiilly  bright  pale  browDish  red;  beidy  covered  by  narrow  sharply 
di'fincil  white  strenkH,  Ixiunding  hlark  rtreaks  nf  the  ground  color,  one  pair  Mow  eye,  one  pair  acmw 
na|>e;  5  inori- »trt'aks  on  boiy,  the  first  three  Y-shapeti,  divided  aVxjve  and  one  of  theui  Iwlow  also; 
breast  and  liclly  with  alternating  white  and  blackish  cross-bars;  cimui  black,  light  red  at  tip;  dorsal 
light  and  dark  red;  soft  doiaal,  anal,  and  caudal  with  dark  emas-ban;  ventnd  deep  red,  streaked  with 
white,  the  sphie  white;  peeloial  dusky  red,  with  two  white  ensoents  at  base  and  a  white  axillary 
fi«>t,  the  rays  bright  piak-Tsd;  two  horisootal  darit^^dged  streaks  on  caudal  pedonde;  intarorbUal 
|Mle  pink. 

1871.  Pteroia  radiata  .SiUinder.    Tatiiti;  I'auniotu  Is.;  Samoa;  Kiugsmill  1. 

One  specimen,  calleil  mtumtlde,  was  taken  by  us  at  Samoa.   Life  colon,  Uack  with  whitiali  atreaks, 
hrowni^h  reil  mi  head;  long  dorral  rays  reddish  browu  at  tip. 

1378.  Pteroia  vittata  Sauvage.  Marquesas  Is. 

fttntM  •Wata  aaava^a,  Nouv.  Anh.  HnMum,  U78, 13B,  Nukaliira. 

raiOXOnU  OUbert. 
1878.  Valmovala  xenopa  GilberL   Deep  sens  of  Hawaii. 

nmnCTTS  Jordan  A  Btarki. 

1874.  Inimicua  inaculatus  (  {'nvierit  \  alencicunef  ).    Waigni;  New  Britain;  New  Uuiuea. 
yn(.hiv<i>  <mii;i!Mtuf  Ciirirr  &  VuliruirtiiK-^,  BM.  Vat.  PsIm.,  IV,  4M,  VOt,  Wsiglu.  Ifup,  \vf.  OsqalUe,  210, 

|>lal«  80.  tiunlber.  Cat.,  li.  1M>,  WbJ(1u. 
Mar  WMoMvm,  Peien,  Bcrl.  Men.  ISM,  asi.  New  Bittaln. 

iTVAaeilA  noa  *  HhaaUar.   {SfMtnddinm  M&ller;  ^^rmmceicMyi  BledMr.) 

According  to  I'.Keki  r,  the  genua  Sjiurco,  or  ^fnaneeiddhif*,  to  whiili  our  aperies  belongs,  diflering 
from  Sijnanfeja  in  the  aliHencv  of  palatine  teeth,  can  not  be  owintained  as  a  dlatinct  gann%  these  teeth 
being  frequently  wanting  in  .Syiumeeja  korrida, 

1875.  flynanoi^  wonueoaa  Bioch  &  Sehndder.    Vo/«.   Samoa;  Iljl;  Udiid;  New  Hanover; 

Strong  1.;  lioralHira:  "Iiiaiii:  New  *  .nini-ii  f  Mhi'Ii-hv  ;  l'!aet  lodies. 
Sifiiaitecia  IherMtUt  Scalv.  ISubop  Mui^uui,  vol.  i,  no.  i,  IWl,  121,  Oujun. 

This  most  nnoomely  fleh  abounds  in  the  tide  pools  of  the  coral  reefa  of  Samoa.   It  is  mnch 

dreadeil  liy  the  nativf^    ti     c  imiiI  .f  it-  [misoniniH  ilnrsal  ^l|)in<■p. 

A  HiiiH  iuuMi  Iroul  .\|iui  culli^i  uoju  III  lile  wa«  Ui«  color  of  coral  aaitd,  the  surface  uiud-coloretl,  with 

oonceale<i  orange  patches  showing  on  head  and  body;  caudal  with  a  blaekish  cross  band;  a  whitish 
cross  band  at  baae  and  one  at  tip. 
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SKMYDRICHTHT8  Jordan  *  Butter. 

1876.  Sminyclrichtliya  vulcanua  Jordan  A.  Uutu-r.  Tuliiti. 

JBMBydrirAfAyt  nitfmtu  Jotim  A  RnUer.  Proe.  0*1.  Ae.  M..  M  w«h  TI,  IBM,  Mtt,  iBtliii  li.  {bf  «nar  itolail 

to  !«•  (rum  Hawaii). 

Thiti  t<{M^t'itii  is  knowu  only  (rum  tin-  <iri);iiiHl  ty(>e  froui  Tahiti. 

Family  CAKACAXTHII»/E. 
CARACARTHna  KrOjtr. 
1377.  Caracanthus  macul&tuB  (iray.    Ta'ii'u,    Hawaii;  S«unu«;  Taliiti. 

This  little  flflh  !■  not  rare  in  the  coral  neb  of  Bemoa,  where  sever*]  •peeimena  wm  tpVaq  in  com- 

pUiy  with  /'.viii{i}i;iil,!nitfni  rltriiiuf. 

Lift*  colors  of  u  gpecituen  fruui  Apiii  i  .illi-'l  in'u'n,  iliirk  uniform,  copjKTy  bruwu. 

AXFHir&IONICHTHYS  JBlMkar. 

Thil  genof  ie  veiy  eloee  to  Canea/rthm,  differing  in  the  oontiniioaa^omii  fla.  It  wu  taken  !•>■ 
oa  witti  the  pfeoediog  on  the  nels  of  Honoliila. 

1878.  Amphiprioiiiehfhjn  anlpiim»  (Gray).    Hnwaii;  lUiitl;  Vnvau;  F^i;  Fklan  le.;  But 

ludius.  X 

PanUy  PLATYCBPHALiDiE. 

nATfCBIHALin  Btoah. 

1879.  Vte^roepbalw  puMttttus  Cuvier  A  Valeneiennen   Vaaioolo;  Guam  (8n1^  Biiiu^  Mvnam, 

IfXIl,  129);  K»t  Indies. 

1880.  PlatyoephAlne  otetfneie  (i^kinwm).  Tahiti. 

CM**0lmMntl» MiUaww,  In  Omlar*  VahneisiuMi,  Btat.  NaL  Mm,,  n, M.  XtMA. 

1881.  FtatyoeplMlni  qnoji  Bleelcer.  New  Onine*  (Macleny):  Eett  Indlea. 
1888.  na^oepihalne  tentocnlntne  Rappell.  Mmi  Is.;  East  Indies. 

1888.  X1«tjioepili«tna  wannnlqplitiirinma  BWker.   New  (iuin«a  (Mat'leay);  Eutlntfiea. 

1884.  Flatycephnlua  aermtw  Covier  ft  Valendmnes.   New  Ireland  (Peleni,  BerL  Hon.,  VSI%, 
839);  £aBt  Indies. 

1888.  Ite^oaphatw  ▼nrloloeve  Gunther.  Samoa. 

rialfeipkatH*  rarMiitu*  OOntber,  Plaebe  drr  8adi««-.  ]i'>7,  ur.  cix,  Hk-  a,  Samoa. 

1886.  na^foepludiw  i— eaatimi  Cavier  A  Valenciennes.  New  Uninea;  East  Indies. 

tauaiam  loNaa  *  tajder. 

1887.  Inaidiator  pristigrer  Ciivinr     Vatcncii*nn(*t(.    New  (itiinea;  Fjt>t  Indite. 

1888.  Inaidiator  bataviensis  Hlt'eker.  I'onaiH-  ((iuiithfr.  l-lw-lic  <lcr  Siulaee,  11(7);  £aat  Indies. 
1888.  Inaidiator  apiaoaua  (Sdilevel  ).    New  (iiiiuea  i  lUtvkcr  i ;  Ja^u. 

Family  BEMBKADID^E. 
BBMBBADXDK  OUbart 
1300.  Bembradium  roaeum  (Gilbert).    Deep  aeaa  of  HawaiL 

Flimily  HOPLICHTHVIDiC 

HOPUCHTHYl  Oavisr  *  VatsMtoaaac. 

1391.  Hoplichtbys  citrinus  t;ill>i>rt.    I seas ol  Hawaii. 
139S.  Hoplichtbya  platopbrys  Uilbvrt.   Deep  seas  of  Hawaii. 
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I-iiinil)  I'KKISTEDIID.-E. 
PEBI8TEDI0H  LaetfpM*. 
1393.  Periatedion  engyceroa  (iunthvr.    l>e«>p  Hefl«  u(  Hawaii. 

1894.  PeriatadioBliiaiiaOUbertftCimiiwr.  Desp  aaM  of  HairaiL 

1895.  ParirtadimlioihraohiiB  Oftnther.  AdmiiBltr  h.  (Fidi.  Clurileaier,  IBM,  46). 

Family  CEPHALACANTHID/E. 
CSPHALACABTHUB  UcipMe. 

1896.  0«plMla«aiBlkiui  orinteli*  (Cuvier  A  Va1«ndi>niiM).    Hnraii;  Nev  Otdiwa:  Waigio; 

TUiiti  (SMle);  EMtlndlM. 

farnHy  GOBllUM. 
AUAhtm  OP  onrnu  or  oobiiime  vovNit  in  n»  motr  wmm. 

|Thl»  («til<-  In  <i\tlie  tenutlve.  manf  <>f       cpnrni  nftm<-<|  bfinff  of  nlHWIIklB boaBAutat Mid dOOMAU  ValM.] 

A.  Sitfl  ili>r>«I  Hii>l  anal  free  ffooi  the  caudal;  no  pit  sboTe  tbe  ofwicle. 
A  HplnoiK  (Iiirxil  prcwnt:  vwtml  flM  «^  devdpptd. 

C.  Vfiitml  niVH.  I.  '■<. 
Ik  Vriitnil  nim  uwTv  <ir  iiUd 
£,  KLEOTBiN.r;  Ventral  llni  wholly  ^^■fl«rHlr.  ji«  <  li>riil«  normal;  ryea  norm*!. 

F.  B<-1.>  -■n;v^ 

V'linicr  Willi  ti'.'lli  n  raiidHl  orcllui;  scales  1 1 1 1 --  1 1  nt  - ■  i.,...   HorrWYfimi 

im.  Vomir  » ittiiiiit  t'  l  ih 
U.  fH  ali  x  «m«ll  I  ffwor  than 

/.  Sill.'?-  "(  honil  nnlixl:  nno  or  more  dnml  «pinf«  pn-lin  i  il   ..VAWOnmtt 

;/.  s|ile!i  o(  head  M-uly;  none  ul  ibe  dontl  ipinea  produc«d;  hoad  dcpteraed. 

./.  I'reoperrU-  with  a  KtnaU  hOOkocUrtniiWIplmBt  Iti  MRto...  ■LSOraB 

JJ.  Prmport'li'  iinHrmcd   nrATIHA 

Jf7f.  S<'ale.  raodi  mt.'  ir  liirge  (ffwer  than  -Vl*. 

A'.  Snmit  liroBfl.  Hat.  lU  iiriwc-d;  i'i<lf«  nf  tii-Hil  "raly  Ophkh  aka 

KK  Siioiit  modi-rntf. 

L.  Tiipiif  lii-iul  with  Uiny  rrcMn  a  lilm  k  spot  at  liaae  u(  pecloial. ............................... ..Bt'TM 

LI..  T"]'  111  Iii  ii'l  "Ulmiit  I  rpili 
Jf.  siili-^iiif  hi  ml  wnSy.  h  liinro. 

.V.  sii)«-xor  hi-nii  with  vrrticai  iwrin  otoull diit:  hnrw Jsw  lH)wr)r:  badjriobiMt  ....ani»Nnnp>t« 

.V.V  Silli-ki.f  tii-iul  with. nil  1  Irri 

(/   I'-. .  .|«  ri      «  M  li  .' I ■!  ;i  ml  III  r -;nink' iiptiiriK-iI  -|.iiu  »   l-»l\  rllllll^t  AKTF.RRoiTEKIX 

itn   pri^iptT' li' iirinmi'il    Ihm1>  r..nipri-««i-<l  the  (uriD  lIDd  lialjit  niaiiUir  to  that  of  /Varfil/iM;  head 

(Hiinti'il.  ili-iin'-^i'M    I  ffTftWiUBTKH 

Jlf,W  sid.-s  ..f  li.  .Ill  iiuk.  il   iniiin'ti'lc  utiarnieil. 

P.  NiM'hnl  r<>:i"r:  i  iinri  iv  rmkoil  Kviota 

i'P.  NiioIihI  ri'i;  I'll  fiii:>  m  iili  il  ......a..........  TniMMA 

fF.  Body  entirely  mil."!,  -li  n  h  r.  iiml  i  ImiKiilc. 

Q.  I^'tsiil  f.yi-  "i  imnili'.  tin-  «i.i  iiiii|  iini-Ii  ruli'    H >T>  iii  i  kktrik  • 

tin  li.ir^.il  jiii^  I  .iiiiH-i  ii-il.  till'  M-i'tiiiil  i;uiii>  rii\ol;  rliiri  \ it)' priiininrni :  i'-nf;'i*-  imtihiHl  \"nitrj»LA 

r»  nil  1 111 II « I  <4:\  t    \  i  iiinil  :  ii"  |'iiril>  nulti  il  ni  tin-  ili-^hy  Imm>;  peclunti  with  n  wal)' miurular  Itiue;  ejrea 
muri  <<r  irv.  .iniki-ii.  m  .iIo  vrry  ..mull.  .m  i^oiI;  inn^-u.  -ii'irt.  Rtuiided, adiMte: btbBW tooad. 
/.'  Imivil  m>i  \  III  x\  r.'.  ii'i'tli  nul  tkurluihtal  and  not  vxK'rtrd. 

S<-nl<-<<  tnltiMti'  I  k<i  III  UN),  I'l  HiiU  MTii  Aijtr* 

.S.<<   SnilfH  l;irv.  r  ntKilll  Vi  rKmuCUTHALItOIMMI 

ltl>  liiiiiiis  I    \  •  ilr^il        I  'ltiipli'tfly  nnlted;  p>i'|.inil  w  I1I...111  wuly  InUM-lllnr  \kwv:  i-yt-*  not  efMStlltk 

T.  Vctitriii  fiii>  iH.i  u'limii'  III  the  belly.  In  a  abort  rounded  dlak:  upperieclh  not  movable. 

I       lil  M  1  \    .11  -U  I  )  .  ' 
I*.   VofniT  M  itiinul  h*.  til, 

It*.  Ti'i  '.li  iii'I  111]  III  fill-  -rrii  *  311  i-iii  li 
X,  rirnliii  liii  iii'i  liitii  I  ol/iti'  ii<-rKri  ni:>  |<t.  >liii  i-il ;  ta-vth  alt  Mlmple,  iu>  barbeiik 

1'.  f'lli'.  l.H  mill  iilirrcli'*  I'lirll  M  ji'.i-'l. 

Z  S<  «U-»  "iiiull;  pi  i  iorai  »u1i  -iliy  ni)!.»lH.vi-  ,  OHl.AMvrtn 

//  Si  iili  M  liiri;.';  tnti^'uf  no!,  li.'.l;  pi-i  tonti  witlioutiilllty  limr«,..„  .......QUATHoi  Kris 

IT.  ClicfkM  naked:  i>|iorcltni  M-aty:  M-ale»uf  body  laiye  Vaimc«a 

rrr.  CiMeka  widopmlea  mked. 
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a.  Srale*  lanre,  ctenoid:  ilonni  nn<I  muil  nn«  abort. 
b.  TonfTue  truncate  or  rtMiii'i  ' I     m  irthnoitBllMrbHMd:  lowfjaw  u— Uy  not  ■fawigly  pwJwiMiy. 


r.  PwtomI  wilhoul  iiilk-llk<-  r»> n  nljove. 

d.  Preopcrele  with  3  Rnall  hookctl  spine!!  at  snicle;  donwl  Kpinv  rigM  .....Orumnnn 

M.  I'miprfrlc  nnsnned;  •boialdrrftnlla  witliottl  imhy  ■lipai  donal  ifiinw  ilmder. 
e.  DomI  npiiu-s  7  AMHIA 

er.  DormI  upliioi  6. 

/.  Ilcnd  almuot  >pheric  iil:  body  •tUftaad  pbnq^;  MMUculMipmMt......  P«aM(MMMM 

jflr,  H<-«'l  ii'it  uphi-rlrjil. 

ff.  IVxIy  )H-r.>n  <l«r>iil  lin  Urvoly  n>tk<-<l;  hMid  VMy  taffK  BUMlb MlbVMllCkl  ZOINMM»n» 

gg.  bfforc  fliirwil  <  hi<  fly  M^nled. 

A  VfiilrnUolion.  <  up  llki':  t>  «ly  «l)ma«l«:  lM>d 4tpNIMd;  MMdl  MOlaM pnMBl  ....VAiua* 

hh.  VelilmU  wrll  cli'Vfliipnl. 

i.  Ilntd  very  Imrgv,  with  «-rui»lliu'iiof  mtllttt«elnt(Mta  OMgMWpAw«D4  In  Man)  DBOUn 

It.  Hcwl  withotti  cfM»-liD«i  q(  mbMordiri  %.BiaiKMOKn 

tv.  r«-ti>r«i  nn  with  M-vvral  frwuilk'likemjni above  .Oomo 

bb.  Tonipio  <rmanrliiali- lit  tip. 

j.  PrrUirmI  with  (rra  >ilk  llkr  mv»:  ilnna)  «p<nM,6;  noalh  nKMlvmlf  llAM 

jj.  rct^loral  wltlHNHfree  ■dlk-likf  ra  ."  iilxire:  mouth  lnrK<>,  oMIqoe, the  eh^ti  very  pnimlltent.  OLoaanooBU'a 

n/i.  Sfak'x  36  or  mnre;  pcctontl  without  Kilk-llkf  myii. 

k.  T<init<U'  •■riinrxlnatr:  lowrr  Jaw  proJiM-iIni;:  iiioulh  lance  CiLUMKMinini 

kt.  ToiiKtU'  iMiIIri'  !!■>  (ar  u.*  known). 
(.  .shoiiMiT  K>r<lli'  with  a«*hy  (Mpa  or  flap*;  domal  and  mwI  abort,  ol  about  II  or  13  raya;  «catc«  modanle.  ctt-nolit: 
pn-<>ri>iiiii  n  1,-i'in  bfoad;  loagmadMt*  to  floor cf  nmth:  freab- water ({leclea. 

/'.  Chwk-  imkf<l  AWAOtf 

(".  Ch.i;ki.  .  harly  «  nl«l  JIITUM 

K.  KhoilMi-r  Kirdh'  wlthmit  tli  itliy  ttn\<f  ;  donal  and  anal  long  1 1&  to  2.1  laya). 

Bi.  n<Hly  oiutiini-:  rniidnl  niun<UHi;  don«l  Kpinejt  6. 

n.  So«l<K  >tiinlt>rato  (.WtoGO).  ctenoid;  lower  Jaw  with  Kmiill  l  aiiltit-H  AmLTOOHn 

aa.  .■^■mIi-a  minute,  ryclold:  nocaolnea;  Jawa  not  np<'iilnK  wlilrly  ....CBTmcmbtW 

mm  Itoly  i-lon)(Htf,  iraiulucent;  cmadol  •nkiiriuUe;  mouth nnaU;  doraal  aplnca )«v«n  Vitrari* 

XX  ruiKlitl  till  Iniu'eitlute.  mucb  prodnecd;  no  barbell  at  olilit. 

o.  Ky>'  with  tlf»hy  t-irru»  iihove  IVri.,M-iii  is 

00,  Kyi-  without  cirrm. 

p.  Mouth  viTy  lan;<>.  the  nuixillary  prod ix-ed  barkward  Komrwhat  iu>  in  O/dtUmgnalkm*  WaITBA 

l>p.  M<aith  mixlcmtt-:  no  caniiu'«<:  w>(t  donwl  and  anal  iu<«K'riit<'.  of  TitolBnya. 

II  OutiT  ti'cth  modonilcly  i-nliirvinl:  up|«-r  i>ti-iont1  nn«  -ilk  liko   .........GOMICHniVS 

oiiiiT  l<H'th  •ii'la<-i'ou>i and  movalilo.  lower  jiiw»  tliil  itml  thin,  no  rilfc^lkeniya..... ......... ....GownKKUM 

WW.  T"'lh  ttll  unii^riul;  rsnin*"*  prf»enl.  94ift  caudal  more  or  Icao  |>ojntcd. 

r.  f*<'ul«-«  rather  larcf  i->  to       i«>(t  dormi  and  anal  short  „.,  (oihioitkki » 

rr.  S<-«lf<  moilfrato  iMi  to  ."lOi:  --ift  dorwl  and  nn.il  "f  about  'li  rayii  ApnrKYPTOimN 

ITT.  i?«'alc!i  vtTv  mitusti-.  alxtnt  llJO;  wift  O'lp^il  aful  iinal  o(  aljout  30  ray«.  I'.-El'ttAPOCKrrTBI 

YV.  Vomer  with  ntiout  .t  lance  blunt  teeth:  bead  with  ntuncroaa  lineaof  man  cirri  running  in  varloua  dlredloiM 

M'ule.i  rather  .iinall:  i\w  miMlomto....  ..............MaM 

VV.  H«"ly  nakiil  or  very  nearly  m.. 
a.  Body  mthor  rlon^nte.  not  irrvHtly  mm  pre 'Bed. 

I.  Uonal  apin  n  6:  mont  very  blunt;  aof t  doiMl  loosw than  UMl  KRLUnaEi.i.A 

m.  Body  greatly  coraproKvd  antl  <  leratad. 

M.  f^ninw  prewnt.  pmall  .     (ioniotKiX 

UN.  Cnnine^wanlinir   ..ISEi'iK><if»Bloiiox 

II.  Ventral  tlna  «hort,  roini<l.  enp nha|H'd,sdnate  to  the  belly:  uuter  leetb  more  or  Ivn  flexible,  peculiarly  Ibimcd. 
e.  Body  M'nly  or  chietly  «i. 

w.  Teeth  clnvnie.  not  |Niinle»l. 

X.  Sciilm  small  iVi  lo  sji.;  ImnIv  well  w«U-<l  sn  Toptkris 

II.  8«aUK  lance,  alioul  to;  (nink  piirtly  nnke<l  anteriorly  Ml<  niiMrYttil  M 

e».  Body  nnke<I  or  luntely  nakinl;  uiipi  r  fn>nt  teetli  Irlrii^plil  I.ENTirr-s 

JUL  OoMOOIMJL  Son  dotaal  and  anal  very  tt>i)K.  Jvlned  tu  the  caudal;  body  eel-«lmti«d,  the  Males  minute  or  wanting 
aopttabovaopMeto:  cymalnata;  leelh  vcty  loog,  mrvad;  donal  todentto.  Us ny« about  ti,  M  ,....a<WMiMi 


aOSTBTOHOT  Xm4^. 

Flo..frirls  «  illi  viiiii(>riiic  tcj-tli,      in  thi-  .\tncr'.'  an  txcniij"  I'hihifmut. 
1397.  Bostrychtta  ainenais  Lact-[»L-«lt'.    Ouulun;  Kaimthia,  Fiji;  tlaiit  ImliiH;  China. 

YALXHCIXHinA  BUakar. 

1808.  ▼alaneimuMa  mvralis  Qnoy  &  Gaimard.  Tnoopia,  Vanioolo;  Fiji;  Kaat  India*;  AuttmlfaL 

1809.  Valencionnea  lon^ipinnia  I^'iy     It^'imctt.    Fiji  (•  iuiitli*'r },  Kiiikin  I- 

Kltvlrit  UmgipiHnu  Lay  A  Ueniictt.  Zovl.  Beechcy'*  Vuyaicv.  6t.  tab.  W.  tiK-  '■»>.  Riukiu  Is.   iiilntber.  Flacbe  dec 
MdM.in,  FQI. 
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Recorded  by  Ganther  from  Mji.  The  spedefl  is  very  doee  to  ViUaieimnea  mumfti,  with  which 
it  ta  identified  by  Jonlan  A  Snyder  ( Pnu-.  U.  8.  Nat  Mas.,  XXIV,  42)  from  the  Bfaikia  lakods.  Dr. 

(trmther,  however,  n-jpiriiw  it  a«  iliHtiiict. 

1400.  Valenciennea  Btrigata  ( UnMii«K)n(>t }.    Taliiti;  Fiji;  Samoa  (Ctunther);  i-jut  Iixiiea. 

UMu*  tttigattu  Brouaonot.  Ichth..        I.  pi.  1,  ITKi.  Tahiti. 

BeaMtHHuala,  OaDtbei,  Fiiche  der SOdwe,  190,  taf.  Ill,  flf.  e.  KIJl,  Namoa.  Tahiti. 

The  epedce  wm  not  taken  by  us  at  Samoa.  It  is  easily  retxtgnixed  by  the  mudi  longer  doraal  and 
anal  fine.  Dmaal  vi,  i,  18;  anal  i,  1& 

1401.  Valencionnea  violifora  Jonlaii  A  Soalc,  now  !i|)o<'ife<.    Tii'<<iit.    Samoa.    (PI.  i.ii,  fig.  2.) 
Mead  3.45  in  length;  depth  5;  eye  5  in  head;  duraal  vi-i,  12;  anal  i,  12;  scales  75;  interorbilal 

S.1I0;  snoat  3.10. 

Hoilv  i  liin^tf,  comprt-awil;  snout  rniin'lc<I;  mouth  lan^i',  li|>s  nitlu  r  l!ii<  k,  (In- Hii;rt«' of  tin- jawH 
under  iiiiilillf  of  f\f;  jaws  with  2  mwri  of  small,  curvjHi,  >'har|>-|M)inle<l  ttt'tli;  iijH  njU'  arnl  i(rf<)]HT- 
cl«  entire;  j?illraker«  i*horf,  soft,  with  clonj^te  point  on  lower  limb;  caudal  imhIiiucIc  .«trong,  it.f  depth 
2.60  in  head;  origin  of  Rpinous  docaal  on  line  with  baae  of  ventials;  third  and  fourth  spines  of  first 
doraal  nlightly  *-lon4»te,  1.14  in  bead;  base  of  soft  doraal  equal  to  bead,  Its  longest  ray  about  2  in  head; 
Ikii>c  of  anal  1.20  in  head,  it8  loii^'i-^t  r^y  1.2.5  in  )>a.-*-,  it8  ori^-iii  uiidway  betwifu  Imlm'  of  caudal  and 
posterior  luaigin  of  eye;  pectoral  1.3U  in  head;  ventral  l.UO  in  head;  cauiial  rounded,  equal  to  head. 

Ule  colora  of  a  specimen  from  Apia  (my  yooiur) ,  vary  pale  olive,  with  two  fiunt  livid  bine  latcfal 
Strenki^  conntTted  with  cm-JH  lim-M  of  fhi-  '•a\w  color;  tint*  all  |>ale;  dorsal  tipjx-d  \\  !th  black. 

All  adult  i<pecimen  from  l'a;;o  I'li^o  wa.-^  li^ht  otivc,  mottled  with  pale  iiiiiki.-h  lirown;  a  pinkish 
brown  stripe  frotn  lower  pectoral  axil  straight  to  baM>  of  caudal;  six  violet  Hpots  darker  iNlgcd,  on  Hi<lt> 
of  head;  one  on  base  of  pectoral;  doml  light  reddish,  a,  jet  black  spot  edged  with  white  on  the  tips 
«i  tlialongert  Hpinm;  caudal  {lale,  mottled  light  green  and  pink  at  base;  the  larger  examples  have  a 
black  Bp«>t  on  II]  ijH'r  part  of  caudal;  l<lue  H|MitH  plainer;  anal  light  yellow;  pink  brown  at  I  mxe  and  dark- 
edged,  often  pink  at  base  and  edge;  ventral  and  pectoral  pale;  pectoral  without  dark  in  axil. 

Color  in  spirits  dull  y«lk>wista  white  with  tint  of  brown;  some  specimens  show  traces  of  7  dusky 
Moti-hcH  nlonn  back;  tiv<'  or  nix  blni«h  white  sjMits  on  ojien-le  and  cheek;  an  indistinct  brownish  line 
from  axil  of  {lectoral  to  cau<lal;  lielly  and  chin  Olni.-'h  white;  third  and  fourth  ppinefl  of  dorxal  tipped 
w  ith  black;  sptn^qa  and  soltdonal  with  indLsiinct  blue  lines;  caudal  (except  in  young)  with  a  black 
blbtcb  on  it^«ppsr  middle  portkm;  anal  with  narrow  dark  lioe  at  aosugln  amd  another  near  the  base; 
mme  specimens  show  a  dtisky  tip  to'  eandal ;  pectoral  and  ventral  nnmarked. 

This  haiidnome  ^iiMNMeM  is  4'oniiiion  in  the  rn  viccH  i if  tlic  conil  n-i  :'-  a)iont  .\|>ia  and  I'a^o  I'amo. 
it  Deems  to  be  distinct  from  the  two  tipecics  murali*  and  ttuyulliUtt  of  the  western  Pacific  It  has  the 
head  markings  of  the  latter  with  the  body  naridngs  of  the  fonner. 

Sf vcn  HiM>cimcim  from  IV'o  Pago  and  23  from  Apia.  Specimens lUso  from  the  iabmd  of  Nagroa, 
P.  I.,  coUectetl  by  Dr.  Baahfonl  Dean. 

Hm  type  is  no.  S1771,  U.  8.  National  Musenm,  4.60  inehsa  loni^  Iroa  Apia. 

SUOnit  (Otaaev)  BIsah  ft  MhasMsr. 

14MM.  Bleotria  ftiaea  ( Bloch  A  Schneider).  Fia'o/u.  Samoa;  Tahiti;  Oualan;  Fiji;  Qnaa;  Waigin; 
Vanicolo;  Aneiteom;  Solomon  Is.;  New  Hebrtdes;  Bombora;  Ttibiial  and  Nakahivii(8eale); 

East  Indies. 

Fifty-three  specunena  from  the  lowir  (<ourse  of  Vaisigano  River  at  Apia  and  from  Gasegase  River 
in  the  neighboring  village  of  Vaimoea;  16  specimens  from  brackish  water  at  Pagr)  I*tign. 

This  speciefl  is  widely  distribute^l  through  the  South  Si>ai!i.  It  in  common  in  the  sluggish  waters 
of  the  lower  rcuchcT^  of  the  Vait>igano  and  other  ."treams. 

E'fitriii  naudivicheuMiK  of  Hawaii,  a  species  entirely  similar  in  siae,  appearance,  and  Itabit,  differs  in 
having  larger  acatea. 

1408.  Uaottia  auidwicbaBala  Vaillant  A  Sauvage.  Streama  of  Hawaii. 
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OUAVIKA  Blaek«r. 

This  f^nuB  res«emble8  Eleitlritt,  hut  lackn  thi*  ]ire«>|M>rinlar  opine  chmrocUTiMti*-  nf  that  ^nus. 
1404.  Ouavina  gyrinoides  ( Bli-ek«T) .    Nuw  ttuiiit«  (.Msu-lcay );  I'alau  Ih. ;  Ka^l  IiKlieti. 
1406.  Ouavina  immaculata  ( Maclcay ) .    New  (iiiinca. 

BtxArU  immarvUaiif  HnrXvmj,  I'nic.  Unit.  Soi-.  N.  8.  W.  IKKI,  <w,  V*,,  N*w  Oulnaa 

OPHIOCAKA  Oill. 

OphioeamCnW.  Froc.  Ac.  Nat.  .'M-i.  I'Jiila.  1'70  (ophiorrphnJa) . 

ThiM  (cenue  i9  charncterizeil  ]>y  the  1ar>cc  Hcalee  ami  i*liurt  ilf|nv«W4l  Uvtu\,  tli«  form  bein^  like  that 
of  the  gfniu  Oi>hirriih<ilHt.    Chwks  waly. 

1406.  Opbioc&ra  porocephala  (Cuvier  A  Vnlenciennc*).    I'alau  In.;  Carolinn  In.;  New  Ireland: 

Vanit-oli);  New  <  iuinea  (.Marleay );  F'ahI  Iiiiliee. 

1407.  Ophiocara  aporoa  (  RIevker).    Fiji;  Itilolo;  Ooalan;  I^aat  Iiitliex. 

1408.  Ophiocara  cantoris  ((hint iter ).    Fiji;  I^a«t  Indies. 

1409.  Ophiocara  macrolepidota  ( Bloch).    Fiji;  New  <hiiiiea  ( Marleay) ;  East  Indies. 

BXrriB  BlMkar. 

1410.  Butis  butia  (Hainilton-Bui  hanan).    New  (iuitit-a  (Macleay);  Kaet  In(li«^. 

QOBIOMOKFHTIS  Oil! 

This  K^niu  contains  iihort-lKxiit^I  KleutriiU  with  laix«  n-alps,  the  ch(«kit  and  upercleN  naked,  anil 
the  cheeks  with  rows  of  papilliH. 

1411.  Oobiomorphua  eug«iu\i«  (Jnnlan  h  F.vcrmann).  Hawaii. 

1412.  Oobiomorphua  aclateri  (Steinda<'hner).    Taliiii;  Samoa. 

BrotrU  ttairri  S\v\w\tu'iiUfr  Irluh.  IVi-Ur..  viii,  ln7,  IKttO,  Tahiti. 
This  handsomely  c<»lore<l  little  flah  occurs  in  wniie  ahundHncn  in  the  reefe  about  A]>ia  and  Pa^ro 
I^go.    We  have  7  siHsnniens  from  .\pia  and  ^  from  I'ajro  r»K<>. 


Viti.  (II. — O'i'i'morfthnnclaltri  ( Slcitidafhncr). 


Life  colors  of  h  s|iecinien  fmni  Apia,  ItKht  cniy,  with  thnt-  hroail  hrowu  cnxw-lianilit;  Ilr8t  dorsal 
yellowin))  x|>otti-d;  necontl  dorxul  hrown,  y«■llt>wi^'ll  iit  tip,  tiiottUnl;  caudal  profuiH'ly  cjiotted;  anal  and 
ventnil  hiiickiHli;  pectoral  Itarn-I;  head  very  nuicli  iitottlnl. 

Another,  fmni  Pajfo  l*atf<i,  wan  grayinh  white,  witli  lilacki.«li  hrown  tran^venM.' bands;  everywhere 
with  black  |H)iiibi:  on  dorsal  and  caudal  weak  blutchcM  of  thin  yellowinh. 

Still  another,  a  very  cinall  HiN-cinieii  from  .\pia,  wa.t  |miIi:  gray,  with  u  blai'k  liar  at  base  of  caudal; 
two  black  dots  below  eye;  four  yellowish  white  crockf-ljars,  allematint;  with  black;  a  jet-black  i^pot  in 
axil;  tins  whitixh,  pcareely  dotted. 
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ASTSBSOFimZ  KippcU.    {Brarhi/fUtjiri*  Ble«ker.) 

In  this  genvm  the  body  io  short  and  robust,  the  scalea  large,  the  sidea  of  the  head  aealr,  witboot 
papillary  ridges;  paired  finit  not  binged.   Small  flabea  of  the  coral  reels. 

1418.  Artwrwpteria  Mmiinuetalaa  Rfippdl.   Hawaii;  Samoa;  TUiiti;  Fkdan  Ibl;  Ent  Indieai 

(PI.  X.TXVI,  fig.  1.) 

Tbia  MnaU  Ash  ia  rather  common  in  the  crevices  of  the  reefs  about  Samoa.  We  have  55spedii»«iM 
iRMn  Apia  and  1  from  Pago  Pago.  The  bine  spots,  distinct  only  in  the  lai^gest  examples,  are  subject 

to  much  vnriatiiiti 

Life  t'oliirx  of  aii  Apia  specimen — a  i-omprt'^Heil  t-Ieotri<l  with  Bcaly  hca<l,  lar)^  ttcalee,  and 
filamentous  first  dorsal— dark  olive-brown;  a  ilark  bar  below  eye;  haw  of  spinoux  donal  bhcbirfi} 
■oft  doreal  and  anal  dark  gray;  dorsal  palef  on  upper  half;  caudal  gray;  ventral  dark  gray. 

Another  from  Apia  was  brownish  Mack  with  obscure  niarkin)p<,  and  Rtill  another  liad  the  head 
with  pale  blneepotH,  e<1^>d  with  darker;  fu'vtoral  bright  olive,  dui^ky  at  \>w^-:  «*aadUl|^t  Imnrniabf 
with  black  spots  above,  ocellaled  with  gn  v  unA  sunu'  Ma<-k  Wlow;  fins  dusky. 

HYP8£L£0TRIB  QUI. 

UijimfUolrU  Gill,  I'r.x-.  Ar.  Nat.  S«  i.  I'hila.  IKtCJ,  270  {ryprinoidtt). 
Gturi<  Hauvagc,  Bull.  ^oc.  Philom.  187U,  15  ( itinico/nuut;  no  dsfloidoo). 
tOaramop*  Ogilby,  Proc.  Linn.  Soc.  N.  8.  W.  1897,  7S4  {eompftmm). 
Qtutietahyt  Ogilby,  Proc  Linn.  Soc.  N.  8.  W.  1S97,  784  {ffuntkeri). 

This  genus  is  made  np  of  handsome  fresh- water  fishes,  with  the  appearance  and  habit  of  Wmifelwa. 
■winming  freely  in  the  water,  not  lying  on  the  bottom  as  is  the  habit  with  moat  gobies. 

Th«  genua  CbufioklAy*  Ogilby,  based  on  IbofrisejgirAioities,  is  synonymoos  with  Hjfp»tleotri»ot  Gill. 

1414.  ^paalMlria  gUBthmi  (Bbekar).  JloAtmi.  fjtraaou of  Swnm,  Omlan,  and  FlfL 

JBeotrU  typrinoUta  0Qnth«r,CM.,III,IIIkOeaUo:  not  of  Carter  A  VmtsasleBaM. 

Atterropteryi  ijunlkrri  Bleeker, V«t. Msd.,Xt,IS76,afU'r  Udnttur. 

£Ifo*r(>.(7ii'-nM<ri  i.ritither,Fl«hsd«rB0d»i-p.ISt;.ijif.ll8,tiK.*.  Oiiuliin,  snM«ii.  Fiji 

We  have  about  100  Bpecimens  from  V'aisigano,  Gasegase,  Vailima,  and  other  streauis  aboat  Apia. 
The  native  name  la  siafu  toi. 


Flo.  H.—ISripmie,jtrU  gunthrri  ( Blocker). 


This  handsome  goby  Im  fouiul  in  ubiuuiamti  in  all  thu  fnaih  waters  uf  L'polu.  Unlike  others  of 
this  group  it  does  not  lie  on  the  bottom,  bnttwims  freely.  In  appennsMie^aa  inhabits,  it  hwnioeh  In 
oonroon  with  cyprinodont  fishea. 

A  specimen  from  Apia  showed  no  bi^teolorB;  a  black  latetal  band,  pectoml  Mack,  n  Uadkapot 

on  i-aii<lal.    It  agrees  fairly  well  with  Oiinther's  short  uccoont  of  tbo  apedesL 

1416.  HjpaeleotriaTnniMlenaia  (Sanvage).  Vaoioolo. 

OtiMt  {atmn  raatokMftoflatmge.  Bull.  Sue.  PMlon.  IMi  M.  Vtatesle. 

1416.  R7pMl«gtrinaMeNl«Fidotan  (Bloeh).  Man;  Ft|l;  New  Hdwidea;  East  Indiea. 

1417.  Hypseleotris  godeflVoyi  i  <  iiinthcr*. 

anilritywl^ffnt)iHHia.ltyet.  Ftxcho  ilrr  i^iiaaet.'.  ISS,  aaUo*,  Tahiti. 

A  diminative  fith  of  the  eotal  neb,  not  seen  by  vs. 
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Kilntn  Jenkins,  null.  V.  S,  FWi  romiii.,  xxn,  \9(r2  (U«a{),  fiOl  (rpiphmn). 
Th'i!-  Kviim  ciiiiUiinM  KIcolriilN  of  tlimiuuUve  k'iu-,  tnmv  (exvv\>t  E.  abax)  an  inch  in  length, 
alj^iuridiu^  in  t)u>  puola  on  the  coral  twU  and  io  the  httmln  nf  corali*.    TheipsdM  are  very  numerous 
about  SunoL   Much  of  our  Uige  oollectton  wai  obtained  by  a  native  boy  named  Afele,  who  wonid 
dive  for  th<>  coral  head*  and  crarlt  them  in  a  boat,  "The  Cbial  Qneen,"  picking  up  the  little  Uhes 

The  frinicing  o(  the  ventral  rayti  an<i  lower  rays  o(  Ute  pectorala  ia  a  cbaracteriatic  o(  thia  geniHi 
It  ia  eepeeially  dlatiniioiahed  from  AtUmpterix  by  the  nalnd  ridee  of  the  head  and  by  the  entire 

preop«'ri  If, 

The  t'uriii'Hl  known  M^teciex  of  tliiH  g>-uuH  ami  luucli  the  largeHt  in  Hize  u  Evtaln  aUix,  ilui«critje«l  by 

Jordan  &  Snyder,  from  MlMdd,  in  Japan. 

1418.  Brloto  aptyhnea  Jenkine.  HawaiL 

1419.  Eviota  miniata  ( S-u1r  V  'iiiain. 

KUalritmlHialut  Seulv,  (tec.  fapfRi  Uuhop  Muneum.  t.  Do.  X  UOl,  125.  Ouam. 

1490.  Sviota  Mnnm  Jordan  A  Seale,  new  spedea.   JUb*.  Samoa. 

Hea<l  3.50  in  length;  depth  4.'i4l;  eye  3  in  head;  doml  vi.ll;  anal  9;  m-ales  28. 
Body  elongate,  finnipnniinl.  anterior  profile  rounded;  caudal  peduncle  2  in  head;  mouth  of  mod< 
erateoize;  an^Ieof  month belowroiddleof  eye;  amall riiarp-pnintedtretb in  jnwa;  maleawith  )trr>minent 

near  oritriu      an;il,  itn-  feiiinU-s  with  a  fac;  disfaiici'  fmrn  nriirin  nf  -j.^hmU'J  ilr>i>,il  In  cnoiit 
in  length  of  iiiih  without  caudal;  height  of  t>pinoua  duraal  about  equal  to  its  Laae;  boiie  of  soft  donal 


1.25  in  bead,  ita  loi^est  ray  l.dO  in  head;  origin  of  anal  under  eecond  dorsal  ray,  nearer  to  base  of 
candal  than  to  eye,  length  of  ita  base  1.75  in  head;  pectoral  longer  than  head,  the  tip  on  a  line  with 

flntaiial  ra\ .  aliouf  ti|U;)l  to  leiij.'th  >•{  ventralc;  ventnil*'  liave  ttieir  Hriijiii  ilirtN-tly  l>e]inv  the  tioiw^  of 
pectorals,  tlieir  jwisteri'ir  extremity  extending  to  ha-^e  of  anal  papillie;  caudal  rounile<l,  1.14  in  the 
head. 

Life  colon)  of  a  sfiecimen  from  Apia,  olive,  with  oran(!«-brown  crow-bars;  a  black  bar  before  faaae 
of  caudal;  fins  bmwn  dotteil,  the  anal  with  blackish  half  lian>  at  )xi.«e.    Length  three-fifths  of  an  inch. 

.\  8pe«'inu  n  fn>ni  Pntfi)  ra>jr>  was  bright  |{raet«-nreen,  with  round  orange  spots  on  head;  scales  on 
body  edged  with  orange;  fo4ir  or  five  faint  dark  croaa-bars  (not  plain  at  baaeof  anal);  a  laifte  blackiah 
lmr>likeepet}ust  before  base  of  caodal;  Brat  donal  dinky,  mottled  with  orange;  aeixtnd  donal  pale, 

w  illi  r' of  (iran;:e  wi«it.'i;  l  andal  dunk y  lu  lnw.  jiale  pre<-n  al"ivi-.  «i!ti  •^mi-u-  nranue  sjmiI.^;  anal  dnnky. 
ni(>ttli  <i  with  oniiine;  jiec'lural  ami  ventral  pali-  jjreen.  Atiolhur  Hjn-i  inu  n  Iruni  I'a^ro  Pa^o  wa-*  tratw- 
lucfht  bluish  green;  »<tuall  oranp-  Mpot^  and  irregular  black  duta. 

Color  in  spirits,  yellowisli  white,  a  distinct  black  8|)Ot  on  cawlal  peduncle,  three  scales  from  baae 
of  caudal  fin;  six  dusky  bands  extending  a  short  distance  vertirally  up  from  l>a.-«e  of  anal  fin;  these  are 
n!*uully  darker  at  bufte  of  Cm:  Hhadin'/?'  of  dark  HjMit^  on  nide-  and  top  of  lu'ad  ithiH  varii'S  greatly  and 
isalit«nt  in  some  specimens);  caudal  tin  black;  spinous  dorsal  at  anterior  base  is  white;  the  upper 


Fki. 


— EriiAa  sunura  Jimtnn  A  m-w  siK-elf*.  Ty|>»'. 
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two-lhirds  aj»<l  iHjr<UTior  liane  is  blac-k;  «i)ft  ilnrxal  Hhmle<l  slightly  willnluMky;  i-amUl  witli  iinlicatioim 
of  many  narrow  verticnl  lines,  the  finti  whitt- 

Of  thia  Bpeciee  we  have  16  npecioMna  Irom  Apia  and  28  irom  Pago  ^tgo.  The  type  ia  no.  61770, 
U.  8.  National  Muaeum,  Beven-vightevitlia  of  aii'lndi  In  total  length. 

1491.  Sviota  praeiten  Jordan  ft  Seale,  new  apeciea.  LSL  Sanoa. 

Head  3.20  in  length;  dfptli  4;  i      U.  V)  in  licail;  dorxal  vi,  9;  anal  !>;  walfs  22. 
Body  elongate,  compreaaed;  caudal  jteduiicle  2  in  head;  moutli  of  luoderatc  sixe,  the  lower  jaw 
■lightly  protmdint;  ani^  of  jaw  nnder  anterior  of  popH;  amall,  •harp'pointed  teeth  in  Java;  intn- 

iiiitbiiit  urgan  nf  rjialfs  pniinhiftit ;  ilistance  from  oriRin  <<(  spinous  dorsal  to  Mioiit  2.75  in  len^tli  of 
lisli  without  caudal :  anterior  dorxal  wjiiiuw  niun- or  less  elonpite.  »otnftiin<'s  viTy  tnui'h  lon^T  than 
li«ad,  thia  dongation  ;«  rha|»«  cunAned  to  the  inalw,  as  in  others  the  epin*-;*  are  dhcirti'r;  base  of  soft 
donul  alMMit  equal  to  it.-^  lonjR^  rayit;  pectoral  tilightly  longer  than  liead;  ventral  of  equal  length  or 
le»8  than  pe<-toral,  itH  oriuin  |H>Ht<>rior  to  ori(rin  of  ppctoral;  caudal  roanded,  aiboat  1.50  in  head. 

Life  t-<)lorn  of  a  «|HH-inu'n  from  TaKo  Pajjo  i-alle<i  lU!,  transluu  nt  yellowllh  wliite  with  brown 
pink  pointa  (under  micneoope  ruae  red  spoti  with  brown  pigment  specka)  amaged  along  dureum  an<l 


yie.  Ww— IWMepratim  Jertan  A  Siale.  new  nwelaa  Type. 


verj'  weakly  in  narrow  ttansverse  Iwns  on  eiilcn;  all  tins  ro^y ;  eye  w  itii  two  jire^'nii^h  ydlow  loDgltiidi- 
nal  baniLf,  dorxal  one  continueil  on  forehead.  Another  vpecimen  from  thia  locality  waa  very  pale 
grayis>h  with  <hirk  K{iecki«  and  markintpn. 

Color  in  spirit**,  yel!owi-h  w  liite,  the  inar^rin  of  the  st-ales  t«ha<le<l  with  I'uu-  Mack  <l<)t««;  a  di.'^linct 
black  «pol  on  lower  posterior  portiua  uf  caudal  peduncle  at  base  of  caudal;  u.sually  a  wore  or  leaa 
distinct  dtuky  blotch  above  thia  apot  on  the  apper  baae  of  tlte  cauda);  a  black  atripe  from  upper  poa- 

trrior  part  of  o|icn'lc  fhrorii;li  !ho  eye  and  around  stionl;  anotlii-r  Iil:ick  8lri|K'  around  lower  lip;  a 
dii>ky  liloti  ii  in  upper  axil  ol  [weloral;  darker  t^luulini.'iH  alon^  the  Imi'k,  tiikiiig  tlm  form  of  nior«!  or  less 
regular  hhu'k  fjxjtx  aloni;  Iium-  of  the  dorejil;  j^i.x  indiHtitiet  tlurk  Imnddiko  HjxjtH  along  the  YmH'  of  anal 
and  under  part  of  eaiidal  podunde;  all  the  Ana  excepting  the  pectoral^  which  ia  white,  have  a  dwiky 
riiading  of  fine  dot^;  the  H{unona  and  aoft  donvl  kave  dark  apola  amnged  In  ngnlar loi^tudinal  lines, 
about  Eoar  of  diaae  Unea  on  the  aoft  donal;  caudal  with  five  banda  of  dusky  formed  by  aafiarated  doaky 
apota. 

Five  apedmeoa  from  Flmo  Fagoi.  The  tjrpe  ia  no.  6176S,  U.  8.  National  lluaenm,  length  1  Inch. 
148fl.  Sviota  alblai  Jordan  A  Scale,  new  apadea.  Samoa. 

Hea<l  3.2(t  in  length;  depth  4,20;  eye  :!.  It)  in  head:  -■-lie:'  27;  dor<il  vi,  lO;  anal  S. 

Body  elongate,  conij>re,HHtMl,  the  anterior  |>roiile  rouiideii,  thu  jaws  e«jual;  depth  of  <  audal  [iflunele 
2  in  head;  angle  ol  jawa  umler  midilleof  eye;  .■jhar|i-[Ktinted  teeth  in  jawr-;  the  inner  row  of  low  er  jaw 
aeema  to  have enlaiged,  carved  canine-like  teeth;  natwl  tubulediatiact;  originof  spinous  doraal  slightly 
posterior  to  line  with  origin  of  ventrale,  ita  luntiest  spine  LSO  In  head;  the  tmee  is  greater  than  the 
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height  of  fin;  ha!»e  of  noft  <l(ir>ial  I.IO  in  be*il,  iti»  lontrest  ray  «?q»ial  to  lia."e;  pectorals  8lii;htly  jfrvatt-r 
than  It'ii^th  of  heAil;  1huh>  of  unnl  altout  i-<jiial  to  ittn  lon^vj^t  niy;  [tectoral  reaching  tu  a  line  with  liam* 
of  anal;  uri|;in  of  dorNal  neanT  >iaf<e  of  anal  than  tip  of  nnoiit;  origin  of  ventralH  po)<terior  to  origin  of 
pectorals,  their  U-n^rth  alK»ut  •■•lattl  to  pectorale;  ratidal  rounded,  its  length  1.20  in  head. 

Color  in  cpirilw,  whitirh,  tin'  niiir>nii  of  .■■(•ali's  nhadt^l  with  niinnte  <Jiu<ky  dot«;  }♦  tliHtiiu-t  iluHky 
iaix>t8  along  lowtT  Hide  of  body — ;t  on  caudal  ptNlun*-!*-,  3  at  haee  of  anal  fin,  and  3  on  belly;  ail  of 


Flo.  77.— £rfoto  <tfrir{  JimUn  S:  Skill  r,  IH'V."  ftp«:kn.  Type. 


theiv  tend  to  extend  more  or  lew  np  on  the  side  of  body  where  they  fade  out;  the  ab<loniina1 
hlotch««  are  much  the  larp'xt;  nide  of  head  with  aUmt  )i-8  irrej^ular  bn>wn  blotclHH  more  or  lew  nin 
tojyether,  one  fomiinjr  a  band  from  eye  to  angle  «>f  mouth,  two  on  the  opercle,  one  or  two  on 
preoiH-rcIf,  and  iwo  <tr  tlin-e  ju»t  |K*«i«Tif>r  of  eye;  nuchal  region  Hhaded  darker;  an  indiHtinct  dtutky 
bloti-b  cia  the  camlal  |ie<luiiclr,  three  hi'uIi>.s  fmni  llu.•^■  of  caudal;  M>nK>  ^<[leci^lt'nri  with  fuint  trucex  of 
duhky  >)|>otM  along  the  l)a«>k;  npinouei  dorwl  ami  anal  dusky,  other  Rrm  only  slightly  shaded  with 
minute  dark  dotx  like  those  on  the  margin  of  the  scales. 

Ten  siMH'itnens  from  I'ago  I'ago,  collected  from  coral  heatls  by  the  Bauioan  liuy,  Afele,  of  Pago 
I'ago.    Ty{>e  no.  51763,  U.  S.  National  Mum'Uui,  five-eighths  inch  long,  fmm  Pago  I'ago. 

1423.  Eviota  amara^us  Jordan  &.  Sealc,  new  S|iecie><.  Samoa. 

Hea)l  3.75  in  length;  depth  4.50;  eye  3  in  heail;  s<t»1c»'  24;  dorsal  vt,  10;  anal  9. 
IkKly  elongate,  compreeaed;  the  anterior  protilo< if  hcii<l  riiundi><l,  the  jaws  e^iual;  caudal  iieduncle 
1.75  in  head;  jawa  with  small,  sharp  curved  teeth;  anterior  rays  of  first  dorsal  elongate  and  filiform. 


l-ln.  TH.—Eritita  «ina><tr/(lu<  Jordan  &  ikule,  new  apecitai.  Ty[>i-. 


except  in  young,  their  longest  ray  when  fin  is  pnine  extending  to  middle  of  soft  dorsal;  Iwse  of  hoft 
dorsal  iMjual  to  length  of  head,  the  lungeHl  ray  1.7f>  in  head:  baw  of  anal  1.20  in  head,  its  longtvt  ray 
1. 50;  pectorals  slightly  greater  than  length  of  bead,  vent  nils  having  their  origin  lielow  lnajM*  of  iiectorals 
an<i  extending  to  (be  anal  ])npil1ic;  cauilal  rounde<l,  I.IO  In  heail. 

One  spwinien  from  IWo  Pago  in  life  wa.-*  gre«'nish  y«'llow,  with  bright  n-d  Njstls  and  black  {mints; 
reddish  s|M^t0  on  raudul:  two  black  sfMiU*  at  the  nape. 
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AnntluT  s|H^-imen  from  Pa^o  I'r^o  wm  tnuwiacent,  bright  gnuw-green,  with  orange-bruwii  apeclu 
on  eai'h  hMili!  along  side;  12  orange-brown  nhort  bara  along  liark,  on  each  mde  of  dorral  n  bkck  bar 
acrooH  na|H'  ami  ojHTrle  and  one  beliind  eye;  oraugw  ilanhen  under  cliin;  ii  warlet  \mt,  shurijly  defined, 
acroH  baw  of  pvctonl,  deep  green  before  it;  five  dark  violelrlurowu  bara  ocroea  base  of  anal;  donal 
brownish,  the  apuiM  doll  omnge,  the  flnt  mft  njr  dwlcy;  caudal  grNnlsh  Iwmd  with  onnge;  anal 
viol,  t  lirnwn;  ]NH>tonlaiid  analgnea;  throat  deep  Maeteraaii,  withahflart«hapedomqg«i9«il;  anai 
iNipilla  t\wi>  green. 

Color  in  splrita,  yelhnriah  wliite,  tlie  !<e4ilei4  uHuully  maiiginad  with  hlack  dots;  a  >^  liarm  teriatic 
marking  is  the  presence  of  two  large  distinct  blaek  spots  on  posterior  nnchal  region  Above  the 
o|»en-le;  in  addition  t:>  the!<e  spots  there  an>  13  dark  band-like  H|]ots  on  the  dorsal  surface;  tiuchal 
region  and  upiier  part  ol  head  ^luide^l  with  HnuiU  <loii<;  6  inditttinet  dark  blotched'  along  liase  of  anal 
and  lower  uuugin  of  caudal  peduncle;  a  doaky  band-like  blotch  at  batie  of  caudal  fin;  excepting  the 
pectonda  all  the  fine  have  a  alit^t  shading  of  doakjr,  the  anal  being  the  darkest;  the  caudal  with  foitr 
dusky  Itamls. 

Twelve  ttpedmeiis  front  I'ago  Pago.  The  type  v»  no.  51764,  U.  S.  National  Moaeum,  lengtli  1 
inch. 

14M.  X^iota  distigma  Jordan  A  Seale^  new  HiH-cieK.  Samoa. 

H««d  3.10  in  lent.'th;  depth  4.10;  eye  3.18  in  head;  donal  VI,  9;  anal  9;  scales  24. 

Body  elotigate,  <'iini|jreH8ed;  caudal  pedunde  S.tO  in  head;  month  rather  small,  mazillaiy  not 
reaching  to  behm  middla  of  agra;  minota  sharp  taath  In  tlia  jawa;  intramittaot  01901  of  malas 


prouiinent;  origin  of  spinuoua  dorsal  nearer  snout  tluui  posterior  axil  of  soft  dorsal;  the  two  anterior 
dorsal  apinea  doofpite  and  flilfonn,  reaching  when  in  repose  the  posterior  axil  of  soft  dorsal;  the  baae 

(if  the  (in  1..V)  in  liea<l;  liiife  of  soft  dorHal  I.-)^  in  head,  the  lonpent  ray  1.75  in  liejid;  b;uje  nf  anal  'i.HO 
in  hea<l,  its  longest  ray  1.7o;  |>e«'torHlw  niightly  lunger  than  head;  ventrab  of  about  e<|ual  length  and 
extendii^  to  tip  of  anal  fin;  eaii<lal  r<>nn<le*l,  l.l-'O  in  head. 

▲  very  amaU  fiah  from  the  crevices  of  the  coral  reefa  at  Flago  Bsgo.  Easily  luiown  by  the  two 
black  spot*  at  the  bate  of  the  pectoral,  thene  rarely  faint  or  ohaolete. 

Lift'  rolnrn  iif  a  .•^iH'i  inifn  imni  I'a^'o  I'ugo,  IraiiHhifent  gray,  with  faint  hluLxli  iircin  sititt  riurly ; 
■mall  oraugu  apota  with  utany  black  points;  interior  blackish  transverse  bars  showing  through 
dittinetly. 

("olnr  in  r<|iirit.>!  yellowish  white,  with  Nliu'ht  ."htulinn  nf  dupky.  Tlie  tyiH»  njiecinien  ha.s  t\M>  iIik- 
tinct  nmnil  simtH  on  \>ams  of  i>eetor.il,  a  black  ."jiot  on  side  of  caudal  peduncle  with  an  indi^tinct 
vertical  hand  through  it  and  aronn<l  jieiiuncle;  two  black  spots  above  opercle;  about  10  hlack 
blotches  taking  the  fonn  of  short  bands  over  the  back.  In  aome  apedmena  extending  indistinctly  to 
ventral  snrhuw;  6  diiKky  huid-Hke  npots  along  base  of  anal  and  caudal  peduncle;  margin  of  the  sralea 
n^iially  fhadf.l  wilh  iiiii.iiti  brnwri  diit«;  ojHTcle  and  nnchal  re;.'i<ni  \\  h\i  brtjwn  bloti  licH.  .sotiie  forin- 
iug  more  or  le»t  irregular  \uu»;  the  2  dorsal  fins  about  e(|ually  shaded  with  dusky;  pectoral  white; 
caudal,  anal,  and  ventral  with  duaky  diadinga. 


FifJ.  T".!. — Eriiidi  rliiti'jvia  Jordan  &  !*<'«1*',  new  sjni  i.".    T>  in  . 


39U  BULLETIN  OF  THK  BURKAU  (»K  KISKKKIKS. 

Fourtet-n  spvciinenH  from  A]iia  dixl  I'ntut  Vattp.  Tlic  t)']M?  ii»  no.  51767,  V.  K.  National  Mumvuiii, 
fruin         VskiPt,  lenirth  tive-fighihs  inch. 

1426.  Eviota  aebreei  Jonlan  &  Si-ale,  new  Hp(H*ie8.  Saintw. 

Head  3.3i>  in  UniKtli;  depth  5;  i-ye  3.'i5  in  head;  8oai<t<       ilonuil  vi,  9;  anal  10. 

body  elonfiali-,  ♦•ornprw(se<l;  ant<;rior  profile  of  hoatl  ruiiiidcl;  jaws  ei|iuil;  the  «nout,  however, 
more  iM>inte<l  than  in  other  H[)ecie4 of  Knoln;  caudal  peduncle  :2  in  head;  jaws  with  Hniall8liari>-|(ointed 
te«'th,  an};le  of  jaws  Itelow  nii<ldle  of  eye;  base  of  epinoua  dorsal  greater  than  itj<  height,  it>4  liase  1.30 
in  liead;  lia.*K'  of  noft  doreal  1.2<)  in  head;  ]iectonil  1.10  in  hea<l;  the  ventrab  ali|;htly  lonnifr,  reacliing 
|o  \m»'.  of  anal,  their  origin  i>osterior  to  liai«e  of  pevloral)>;  caudal  rounded,  l.'M  in  head. 


Fia.  (W.— AWodi  $(i>trH  JonUn  &  Svalc,  new  ({lecii.'a.  T)-pv. 


Color  in  Hjiirita  white;  a  wi<]e  gn^ayish  hand  front  )KNitt*rior  of  eye  alonic  lower  |iart  of  eide  to 
catxlal;  a  narn>w  hniwn  line  from  |>oMterior  of  eye  alun;;  middle  of  IkkIv  U>  tsudal;  a  hij;  d»fp  hlack 
l)l<itch  oil  Ihim-  (if  caiiilal,  which  extends  out  u])on  the  tin;  a  dark  line  from  eye  down  xidu  of  snout; 
u]i{)er  half  of  ttpinouii  doroal  whitish,  lower  half  du^ky;  soft  dorsal,  anal,' and  caudal  more  or  leaa 
shaded  with  dusky;  jK-ctoral  and  ventral  white. 

One  i-pecimen,  no.  blUVi,  U.      Nati<mal  Museum,  from  Apia,  lenifth  0.06  inch. 

14S6.  Eviota  herrei  Jordan  A  Seale,  new  H|ie(-iefl.  Samoa. 

Head  3.10  in  length;  depth  3.70;  eye  2.7.')  in  hea<l;  mali-n  ;;4;  ilorxal  vi,  )i;  anal  8. 

Body  rather  short  and  thick  for  a  flnh  of  this  genim;  untt'rior  profile  roundetl,  the  lower  jaw 
slightly  the  longer;  minute  round,  poiiitiil  tin>th  in  each  jaw,  thom*  of  up]>er  jaw  rather  widely 


Fio.  *1. — EHola  hrrrti  Jordan  &  PmIc,  new  iperics.  Tj-pc. 


wpara(e<l;  caudal  [KHluncU-  thick,  iU<  depth  2  in  hesid;  origin  of  spinous  dorsiil  nlighfly  ponterior  to  a 
line  with  origin  of  ventral.s,  itH  height  alMiut  eipuil  to  it.'4  liase;  liiufe  of  milt  <lor>tal  tipial  to  it«  longcMt 
ray;  pectoral  long,  extending  to  tielow  the  7th  ray  of  luiftdonial;  origin  of  anal  much  nearer  hai>e  of 
(-]iu<lal  than  lip  of  )4noiit,  \\»  hum-  le><M  than  K>iigth  <if  iti  longer<t  ray;  ventrals  rcurhing  liase  «if  anal, 
their  urigia  directly  Ih^Iow  and  Mi-un^ely  in  advaii(<e  of  origin  of  {icctorulK;  caudal  rounde<l,  1.2U  in  head. 
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Life  colon  of  a  specimen  from  Ajiia,  gray,  vcidm  unagit-vdisedi  &m  .clear  orange,  barred  with 
crrnyMi. 

Color  in  ppirits  whitiith,  with  whU~  timrirSni-il  with  iliifky  ilotg,  piviiij;  the  fich  a  V>rownish  apj)car- 
Hijce;  the  sha<linip<  on  the  with  li^'lit  liiu  s  rviiruiating  more  or  k-t-s  liistinctly,  ami  M-iiarating  the 
marking  with  irrtKular  H|iotH,  or  wiuan'.x  <>r  i>nlygoaB;  •  very  indi^itinrt  <!uHky  blotcli  on  ndeaof  caudal 
peduncle,  3  acaleii  frum  baae  of  cmuljili  must  Bpecimena  (including  type)  show  about  three  indictinct 
lontdtodtnal  white  Iin««  on  the  ridc«;  there  \n  a  dark  line  from  posterior  of  eye  to  upper  posterior  mar- 
(iin  of  oj>ereles;  Home  sjn'i  inii  iif*  .-'Imw  6  iiwii-tiiK  t  \  t-\i'>t,<  ulunx  ban*"  nf  aiiiil  ;in<l  lowor  snrfarc  of 
caudal  peduncle;  the  two  doraal  tiiia  ami  tiie  aual  diuky;  other  fins  but  slightly  aliaded  witli  dusky. 

This  apet^  ekwely  reecmblea  JSMots  dkHffma,  dillBiini;  in  the  larger  mouth,  and  in  having  wnally 
but  one  Kfiot  at  bat^e  "f  ixM-tonil. 

Three  «i>eiiiiienN  ^2:S7 )  from  i'a^o  I'ago  aud  live  from  Apia.  The  type  b  no.  517ti9,  U.  S.  National 
Moaenm  from  Apia,  len);th  O.To  inch. 

Nain.Nl  fnr  Mr.  \V.  C.  T.  HiTr.\ 

14S7.  Sviota  prtiinosa  .Ionian  A  .Seale,  new  species.  Samoa. 

Head  8.S0  in  length ;  deptli  5;  e\-e  8.50  In  headr«)or«et  vi,  9;  anal  6;  aeaka  SB;  anout  4  in  head. 

B<Hly  elunjfat*',  (•onipn'»i<'<l,  thi-  licuil  nitlit-r  jmi'iti  .!;  :hr  innulh  small;  angli"  uf  j;iw  "tidcr  ant.'- 
rior  maigta  of  eye;  opercles  and  preopercles  entire;  teeth  minute,  in  jawaonTy;  a  distinct  tulje  at  noe- 
tril;  dcfithof  eandal  pednnde  9  in  head,  alto  aboat  2  in  Its  length;  anal  papUfai  diatbict;  origin  of 


spinous  dornal  slightly  posterior  to  line  with  axil  of  ventral^,  the  longest  >pine  2  in  hesd;  l:aae  of  soft 
dorxil  \.nO  in  head,  its  longest  ray  1.75  iti  heail;  analaiinilar  to  soft  donal,  its  base  and  length  of  laya 
being  clightly  less;  }>eirtnralRe!ct4>ndiii^  to  a  line  with  base  of  soft  dorsal,  1.12  in  bead;  ventrals  separate, 
their  tijm  extendiiiK  to  aiiiil  o]H-iiin)i;  taiulal  mnudi'il,  l.L'Oiti  hi-ail. 

Life  colors  of  a  spciuuieu  from  Pago  I'ago,  white  with  blackish  mottlings  and  very  faint  orange 
ydlowish  dashes;  a  faint  dusting  of  whitish  as  though  frosted. 

(^>Ior  it)  (!piril.><  veil' iwi-^h  \\  liite,  sha<le<l  with  'ir<>\\  nish;  live  or  six  ilark  hloti  ln'H  aloii^;  the  side 
rather  distinct  wide  du-ky  lilot4  h  extending  down  from  base  of  eai  li  d<  r-;d  shi,  n  distinct  white  stripe 
between  the  two,  and  a  white  striije  over  anterior  base  of  spinous  Inr  .>l ,  t  a  <■  dusky  blotches  at  base 
of  caudal;  a  rather  black  sfMit  directly  posterior  toegre;  cheeks  and  uwially  imder  part  of  head  more  or 
leHH  blot<  he<l  with  dusky ;  dorsal  flna  marked  by  tluca  or  fbnr  nnra  of  obHipie  dsi^  spots;  caudal  with 
aiHMit  fiveditxky  hands;  {lei'toral  with  kwroT five  nanww  lodisthMt  Huesy  and  osnally  with  aboot  Ibitr 
dark  spots  on  base;  anal  and  ventral  nnmarked. 

Twoigpedmena  from  crevices  in  the  coral  rsefaat  P>Mp>P>mo.  The  type  la  no.  61779,  U.&  National 

MnsBom,  length  0.90  inch.   

TMSMMA  XsrtsB  ft  Isals,  nsw  genas. 

IHaiflMi  Jofdan  dc  Seale^  new  genus  of  Qobiidie  (eaufiira). 

This  genus,  typified  by  THaiaia  aaitira,  is  near  JSMato,  bnt  the  vq^on  befm  the  dosaal  la  fully 
scaled.    In  texture  the  siiecie^  is  firmer  and  Isaa  translucent. 

1428.  Trimma  cassiura  Jonlati  A  Seale.  new  specie-'.  Samoa. 

Head  li.IO  in  length;  depUi  4.60;  eye  in  head;  dorsal  vi,  8;  anal  9;  scales  25  from  po^^teriur 
niaigin  fif  operdco;  snoot  9  in  head;  intororbital  less  than  popiL 
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Botly  fliiiijsatf,  t'liiiipivNHtl;  aiilcrior  pmfll«»  rotiniled,  the  lower  jaw  flightly  the  lon^^vr,  tlu>  aijv'le 
ntul»T  anterior  iiiarKit)  <'f  <'ve;  m-vcral  r<)WH  of  fmsill,  sharji  twth  in  ea»-li  jaw;  o|>erclfH  an4i  prt-oitcn-U-M 
enlirH;  ileptli  of  cauilul  iifiliitirtf  2..'>0  in  lica<l;  orijfin  of  dorral  lin  BlK»ve  l>aj*e  of  ])ectoral8,  itM  longcyt 
Hpinn  1.75  in  hrjitl,  nlialitly  >:rwjt«T  tlian  lentrtli  of  (in;  Imw;  of  w>ft  iKirKal  alHUit  t-^iual  to  iin  lon(re?<t 
ray,  2..'»0  in  lu-ail;  of  anal  1.".%  in  ]ieai),  ivarcely  eqnal  to  itc  loniirt*t  my;  tin-  ori^fin  of  anal  nincli 
nean>r  Imm*  of  cainUil  tlian  tiji  of  hnnut:  pt'cloral  M-arcely  i-(|ual  to  hca<l;  ventral  l.]0  in  h«a<l;  caixlal 
roun<le<l,  1.50  in  tn-ail. 

Life  cojcirji  of  tin-  lyin-  from  Apia  plain  bright  re<l,  with  a  ffray  «|«t  on  ha»"k  of  tail  anit  gray  npots 
on  ntany  ^^■ull■H  of  hack  un<l  h^aai;  linK  all  hrit!ht  rf<l. 

Color  in  (ipiritx  yi-llDwicli  white,  the  n)ar);in  "f  the  M-aleM  thitrkly  Hha4lLHi  witli  dimky;  lif^hter 
lj«low;  3  (lark  lianclM  arrow  inlerurhital  Bjwe;  chet-k  fhadetl  with  scattenil  ilark  brown  (lot«  which 
take  the  form  of  2  or  '.i  nhort  utrijies  down  from  the  eye;  unout  aud  li|«  i<ha«led  with  brownish; 


slightly  darker  Hha4linKx  alonjt  up|H'r  niaiyin  of  opercle  and  h«»e  of  |>eftoral;  muttererl  over  boily  are 
a  few  darker  doltt  of  cdlorin^;  nhailin);  into  the  marginal  coloring  of  the  M-alcx;  NpinoUH  dnnqtl  yellow- 
ish, witli  indifitin4't  oblitjue  bandx;  swift  dorfitil  darker  w  ith  round,  liifhter  cjKiti';  caudal  yellowish  w  bite 
with  diiHky  blnU'hcH-  anal  fhiuled  with  dii«iky  blotches;  pectoral  and  ventral  yellowish. 
One  Hjioeimen  from  Apia,  no.  ai""2,  I'.  S.  National  Mu«ieuni,  length  1.26  inches. 


Uitrrrltiitriii  KU-eker,  .\n-h.  Ne«"rl.  IH".i,  'MW>  (diadftn'ttxu). 
ThiH  gf-nuii  containa  Huiall  eleotridu  <»f  elongate  fonn,  the  Ixxly  translucent  ami  mvleiesB.  The 
lyp*!  HjiecieH  Heierrlroiri*  tiiiulmvitn  of  the  Re<l  Sea  is  near  the  species  described  below. 

1429.  Hetereleotria  Clara  Jonhin  A  Seale,  new  species.    Samoa.    (PI.  .xx.xvi,  flg.  2. ) 

Hewl  4  in  length;  deptli  6.50;  eye  4.25  in  he*!;  dorsal  vi,  13;  anal  i,  11;  snout  5  in  lund. 

Body  elongate,  compressed:  lower  jaw  consiilerably  the  longer;  the  o[)eniug  t«i  ti]>  of  month  ia 
alMive  the  nictlian  lineotb<Kly;  the  angle  of  jawH  is  nnder  the  anterior  margin  of  eye;  mouth  large, 
with  nniall  teetli  in  jaws,  alxo  tci'th  on  the  ikalalines;  lul»e  at  nostril  rather  distinct;  o|>erclen  and  pre- 
open'les  nitt  denticrulate;  depth  of  caudal  pe«luncle  2.(10  in  head;  origin  of  spinous  dorsal  on  a  line 
with  niiilille  of  jm  ctoral  rays,  it«  \nmi  1.75  in  hiwl,  ita  longest  spine  3.50  in  head;  base  of  soft  donwl  a 
third  longer  than  head,  2.87  in  length  without  caudal;  base  of  anal  longer  than  head,  3.25  in  length 
without  4'audal,  its  origin  midway  iM-tween  middle  of  eye  and  base  of  caudal,  ita  longi'rt  ray  2.50  in 
liea<l;  i>et  torals  alsiut  tHjual  to  head;  ventrals  si'pnrBte,  ^itunle<l  slightly  anterior  to  b««»  of  ]H>ctoralR, 
the  tip  a  little  more  than  midway  to  ba>^-  of  anal;  <audal  roundt-d,  1.20  in  head. 

Life  colon*  <»f  a  sjiccimcn  from  I'ago  I'jigo  creamy  white,  thi<-kly  dottc<l  with  dark  brown  |Miint«i; 
(111  ewh  side  a  siingle  broad  black-brown  Iwnd  extending  fmm  tip  of  snout  to  tip  of  caudal;  caudal 
otherwise  clear  with  yellowish  suffusion;  In'Iow  dead  flesh-white. 


pin,  Sl,—Trimma  ctetiiim  Jonlan  ii  Scale,  new  ii|i««IC9i.  TyiM'. 


HETERIUOTEIS  Blacker. 


Bull.  U.  S.  B.  F.  I»:5. 


Plate  XXXVI. 


1.  ASrE.RROPTCHIX  SEMIPONCTATUS  HUPPELL. 


1 


2.  HETCRCLEOTRIS  CLARA  JORDAN  A.  SEALC,  NEW  SPECIES.  TVPE. 


3.  HETERELEOTRIS  PHAENNA  JORDAN  &  SCALE,  NEW  SPECIES.  TYPE. 
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Color  in  qtiriti  yellowiab  white,  a  broad  d«ep  brown  band  from  tip  of  snoot  to  tip  of  caudal  on 
and  Mow  tiia  madian  line  of  body;  this  band  ia  broader  and  diffnaed  along  bate  of  anal  fln;  tip  of 

miii.T  jhW duiky;  the  hatn*  of  anul  aii'I  Ihf  ilnt^ulw  with  imhsthu!!  <liuikr  ban<l-likt>  spots  at  thi- ha»e 
ot  eacli  ny  and  apine;  three  or  four  dark  8{xtU  on  caudal  above  the  black  band;  po«t«rior  ray  of 
donal  with  a  black  apot  on  ita  nilddla  portion;  ramainlng  Una  whita,  nnmnriEML 

Two  r<|Mfhneri!<  fmm  Fnan  I>:i,'<v   Thp  typo  in  no.  61778,  U.  8.  National  Mnaenm,  length  1  inch. 

1430.  Het«releotri8  phaenna  jKrdiiii  t'i  Sviilr.  iipw  f{x»oh^.    Samoa.    { PI.  \xxvi,  fijr.  ) 

Head  :M2  in  k'unth;  depth  5;  eye  -1.50  in  ht-ml;  siimit  4..V);  doreai  vi,  10;  aiial  i,  10;  im  scaifH. 

lUx\y  ehingate,  oompresaed,  snout  ronndeil,  with  dull  point,  the  lower  jaw  beitiK  the  longer; 
angle  of  mouth  under  anterior  half  of  eye;  mouth  rather  lai]ge,  with  miiiutt^  tainted  teeth  in  the  jaws; 
deptb of  naodal  pednncleS  in  head:  operrlesand  prooperrles  entire;  origin  of  Hpinoos  donal  ellirhtly 
jHwtcriiir  to  liiif  with  axil  nf  vciitrals;  l)asi>  of  spinoui^  d<>rs;il  1  T"  in  hcail,  its  longest  cpitie  2.50  in 
head;  base  of  eolt  dorsal  I.IU  in  head,  itu  longest  ray  2.10  in  head;  ham:  of  anal  1.75  in  head,  its  origin 
about  midway  between  base  of  pectonda  and  bawfll  eaodal;  peetorala  aoarealy  equal  to  length  of  head; 

orii.'!)!  nf  vtMitrals  Ih-Imw  axil  of  pedoittl,  their  lip!<  renohinK  to  nnal  oix'ning;  Tmtrals  separate,  joined 
at  base;  raudul  long,  it;<  ray!<  graduate  to  tip,  length  greater  than  head. 

Color  in  Ui^,  black  below,  the  top  of  the  head  and  the  back  abruptly  white. 

Color  in  apirita,  the  upper  third  of  liody  and  head  white,  the  lower  tvo-thirda  black,  the  black 
mnning  ont  on  lower  half  of  caudal  fin,  and  the  white  running  around  tip  of  head,  ttie  black  coloring 
•  III  I'lfH-  <•[  {I'M-turals,  ami  to  .mun«'  cxit-nt  nn  5ia<'~  tu'ail  taking  tiM  fbtm  of  deep  blaek  apota;  fine  all 
yellowish  white,  except  the  black  on  lower  |>art  of  caudal. 

Oneapeebnen,  the  ^rpe,  0.75  inch,  fhtm  the  reef  at  Figo  Pigo^  no.  617Mb  V«  R.  National  Hnaenm. 

VUrtola  Jordan  A  8ea1e,  new  genus  of  Gobiids  ( 1'.  toffiUa) . 

This  genus  is  distinguitihed  from  IleUreUotri*  by  the  very  slender,  naked  body  and  the  form  of  the 
head  and  dorsal  fin.  The  body  w  slender  and  perfectly  translucent,  the  head  ahaiply  pmnted,  the 
point  being  formed  by  the  very  heavy  lower  jaw. 

14S1.  Vitrwola  eagUta  Jordan  k  Scale,  new  spedes.  Samoa.   (PI.  xxxvii,  fig.  1. ) 

lli-ail  {to  tip  of  under  jaw)  3.5(1  in  hiigth;  depth  9;  eye  situatei)  on  dorsal  eurfaoeof  head,  S  in 
anoot;  donal  vi,  13;  anal  i,  13;  snout  ti  in  head;  the  anterior  projection  of  lower  jaw  about  equal  in 
length  to  snout 

Hoily  elongate,  <-nmpres)'<'<l ;  anterior  ].nifilt'  of  head  fornie<l  by  fhi'  lon^',  cnnical  projection  of  the 
lower  jaw;  opening  of  mouth  on  the  donial  prutile;  the  angle  of  jaws  un<ier  anterirjr  margin  of  eye; 
minute  teeth  in  jaw!<  an<i  |>alatines,  tongoe  deeply  bilobed;  the  lower  membrane  of  opercles,  posterior 
and  lower  margin  of  [>reopen!le8,  the  upper  and  lower  jaw  all  have  distinct  tooth-like  fringes  on  their 
marginal  membrane;  depth  of  cau<Ial  pe«luncle  5  in  head:  origin  of  dorxal  on  line  with  tip  of  pectorals, 
the  tin  incimi  to  one-half  itt<  depth,  the  anterior  t<pine!«  lK>ing  jiluc-e^I  nmi-h  nearer  each  other  than  the 
poaterior  spines;  the  base  of  doraal  is  1.75  in  length  of  fish  without  caudal;  base  of  anal  2.76,  ita  origin 
alightly  nearer  to  baae  of  candal  than  to  qre,  ita  loogeat  ray  S  in  head;  pectoral  very  abort,  about  4  in 
head :  ventnia  lepante,  abort,  S.60  in  head,  their  orii^n  aliigbtly  anterior  to  origin  of  pectoiale;  eaodal 
roundiil.  I.ftOin  head. 

In  life,  clear  tranHlitci'nt  white  without  dots  or  color  of  any  wirt. 

Color  in  spirits  white,  shadeil  above  the  metlian  line  witli  an  irregular  band  of  brownish  dota 
which  extend  from  snout  to  base  of  caudal;  fins  white,  unmarked. 

Thneapeciniena  fimn  Pago  Paga  The  type,  1.45  inchea  long,  ia  no.  61764,  D.-S^  National  Huaeum. 

nMUmmXian  Maah  a  talmaiiar. 

1438.  Veriophthalmus  barbarus  Linn»U!<.    Mum,'":  Tilnf.    ^^nmoa;  Fiji;  Waigin,Onalan;  Tonga; 
Flalau  Is.;  New  Guim-a;  Fate  (Seale);  ICa-t  Indies.    (Fig.  1,  p.  174.) 

Oobiut  barbarut  Liniiiiif.  Sy>l.  Nnl  .       XII.  iW,  litifi,  no  IimmiIIIv.    ri>clori«l<i  ran-ah«|i«d;  d«MMl  XII-IS. 
iVrio;iAMii/mi<»  kmlrtulm  Hlwh     ^■tiiiclder,  Sjrst.  Ictilh.,  f>,'».  l-Ol.  lacalit)-  unknown 
Prriiiiihlhnlmtis  kalolo  Lomii.  Voy.  Coquille,  111,146.      \  Walgiu,  N«w  Ireland,  Oualan 

fieriofMIUlmm*  aiyMUUMsnMCavlerAValaacitnnei,  IlM.>'ai.ftita.,zii,m,  OualaD,N«wOuiDM,Irawaddy  R. 
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Of  this  Q>ccici'  w«  havi'  H  H|ie«-inicnr>  frmii  Auu,  'ui  tin-  north  (iliorc  <>f  TiiIuUb,  9  frfitii  Paifo  Tagn, 
60  from  moath  of  Vauigono  River  at  Apia,  and  1  from  Apia  collected  by  Or.  Luiig,  U.  8.  N.,  ia  1890. 

Thia  eztniordlnaiy  little  fish  ia  very  abundant  in  the  alnfii^  and  braekish  waten  in  the  moatht 
of  the  j'tn'niM'^  nf  Snimia.  It  tifvninilH  e^-iH-rially  in  niixlily  Itavniifi,  fn-i'ly  Icaviii;^'  tin-  wattT  to  rliriiW 
lMUhei<,  to  ski])  tfirou^li  the  i(num  ur  to  lurk  under  pilet*  ol  tttones  tu  await  the  rvturiiing  tide.  It  id 
exceedin^'l  i  i  k  nf  niovement  and  vary  tenadonaof  life.  Spedmana  jdaoed  in  a  pail  of  formalin 
eaekped  when  the  IM  waa  miaed. 

Ufe  rolom  of  one  from  a  mitd  poddl*  at  Apia,  mottled  gny;  Bpec1^1e8  on  heail  purp  white,  othen 
dull  whiti-li;  sil\(  ry  crusn-.'-tri-ak-  on  lide^ldBO  liv;ht  and  a  few  dark  Htrcaka  on  IkhIv;  diir><al  with 
■potH  of  pure  bluish  white  below,  tlien  bWk,  then  edged  with  dull  white;  aeoond  dorsal  reddish 
brawn  above,  then  a  white  band,  then  a  Mack  one,  then  dull  olive  reticnhtkma  aronnd  pale  apota; 
cjiiidiil  lijjht  and  clark  olivi';  anal  yiale  u'rayi-^li;  vcnind  irniy,  with  dusky  crnlcr;  ni.]"T  i-urfai  i-  Mack, 
jtale  edged;  uniler  cide  of  head  livid  liray,  with  |mle  or  whilf  sjKit.M;  |iei-|iiral  duttci  tnu<  ti  like  caudal. 

A  apecimen  taken  in  eoral  rand  in  the!<eaat  I'ago  Paru  wh!<  olive,  i>a>-k  with  nine  dark  eroi^idiande, 
annjoal,  aome  of  them  oblique;  head  and  aidea  with  (ray  dots  and  iiiarblinifB;  a  dark  bar  from  front 
of  eye  down  and  forward;  one  down  and  back  from  potterior  part  of  eye;  first  donnl  very  email,  vii, 
with  a  dark  bar  at  luwie;  jsetinid  with  ulili^iue  lila<  k  cT' — ^tri'uks;  caudal  with  four  or  five  dark  crnss- 
•tnittka;  pei-toral  with  a  black  dot  at  baae  above  and  faint  cro«ii-8trettk«;  ventral  and  pectoral  pale; 
vantml  aepamte.  In  apite  of  the  amnll  number  of  doraal  raya^  tbia  ipedmen  ia  probably  identioal  with 
the  othcra  of  tbia  variable  spedea. 


This  genus  i»  cluee  to  PerioplUhaimu*,  <li((eriiig  in  the  shorter  spinous  dorsal,  the  ventrals  mostly 
anited  in  the  adult. 

1488.  gariogirtihalnMWkm  aoUoaaafl  (Pallaa).  FQi;  New  Oobiea  (Bamaay  A  OgUby);  But  Indiea. 

1484.  Periophthalmodon  australia  fMaeleay).    New  (iainea. 
PerioiMltatmu*  auMraltt  Hacie^f,  I'rm-  Linn  s>c  N.  H.  W.  ist^,  SM. 

CHLAMTDSS  Jsakiaa. 
CMamtfda  Jankin%  BolL  U.  B.  Hah  Oonun.,  zxii,  1902  (1908),  508  (fafuxpi). 
This  u'enii:-  has  the  geoeial  character  of  Oobnu,  indndlag  the  ailk*likie  Moga  to  the  peetoial^  bat 

the  <•hlH•k^i  aii  l  i  i'crt'le!'  are  covered  with  scales. 

1435.  Chlamydea  laticeps  Jenkini>.  Hawaii. 

1436.  Chlamydea  cotticepa  (Steindai-hner).  TahilL 
(Mtei  caMMpi  aidwilwlinar.  aili.  Ak.  WIm.  man  un,  m.  Ittia 

OTiTfKmWl  Blaalwr. 

(JnnlAoi<7*i>  Bleekcr,  Arch.  N'eerl.  1S75,  318  {anjrrrufi.-  ] . 

/ftunu  Jordan  &.  Snyder,  Troc.  U.  S.  Nat.  .Mua.,  xxiv,  1»02  (1901),  51  (olakii). 
Thia  ttenoB  baa  the  character  of  RAfnopoWus,  except  that  the  rheeltB  and  operelea  are  oowred 
with  larue  waUw.  The  npecies  ari-  mumII,  j  aK'  in  color,  and  alwut  the  coral  reefs.  Gnatholejm 
thompMiiii  ia  found  in  the  Weat  Indies,  (inalholepu  olakii  in  Ja|>an.  The  tongue  is  notched  in 
Onatkolqtk  dlcOoiclet,  (Aompwrn,  knighii,  and  otakH.  ChuUkoUpa  anjmnrii  we  have  not  seen,  bat  the 
aeanty  deacriptkm  appraadiaa  O.  dMMdea. 

1487.  Onatholepis  deltoides  (Seale).    Guam;  Samoa. 

(,..||,,.»  .},!!,n'i' «  Si  nil  .  I  >rr  I'lipiT.  Bi-ihop  Mawuin.  vol.  I,  no  3,  IWI.  185.  Ouam. 
•I,,,.'.,  !(,•  MMi. ,  '  r,-i'  llli-i  k.  r.  ICi'iiiU'  ■iilcii  vn  Giibioidi'n.  l^W.  251.  Aojer  ij«v» 

tiinaShuitpu  aiijertiuu  BicckiT,  Arch.  Ne«rl..  ix,  318.  1S;&.   "  Caput  su|M:rne  lnUTlt>u»|ue  aquamalum." 

Thia  spedea  apparently  diffen  from  OnathoUjnt  anjeretum  (Bleeker),  the  type  of  the  genus  Gna^ 
alepi<,  in  the  smaller  wales  and  more  elongate  b<xly.  The  scanty  "lescription  of  the  latter,  with  no 
reference  to  the  color,  renders  it  ditticult  to  make  a  jwsitive  idcntiBcation.  The  longer  caudal,  4J 
instead  of  5  in  total  length,  al^i  may  be  distinctive. 

finathotepit  Icnighti  from  Hawaii  ia  very  close  to  tb«  preaent  apeciea,  bat  has  amaller  acalea,  32-8. 
Tbecoloaitfaioii  wryalinilartothatolottrapacinaiiecallad  GnaUtoUpit  »ttmoeii$i». 
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We  have  35  HpeciiiienM  from  Apia  ati<l  two  fn>iii  Pago  Pago. 

Life  (dIow  «f  (iimlholrpit  dfltoiite*,  from  Apia,  plain  uray  and  mottled,  with  no  color;  a  nharp 
band  acru!«  h(>ad  and  thronuh  and  below  eye. 

Another  H|rt>cinien  from  Apia  vcbm  pale  fcny,  a  black  bar  at  liase  of  caudal;  two  bla«'k  dotx  l>elow 
eye;  4  yellowish  whitt»  enwB-lnarH,  alternating  witii  black;  a  black  spot  on  middle  of  baao  of  jiectoral; 
finx  whitish,  scarcely  dotted.    Tongue  notched. 


Fm.  m.—Onal/iulfpit  dtUoidti  (ScaIc). 


1438.  Onatholepis  knighti  Jor<lan     Everiiiann.  Hawaii. 

<iniithi<ir}iU  t-niV/Wi  Ji>rilnii  *  KviTtiiniin.  Bull.  I'.  S.  Fli>li  f<itnm..  XXll.  VXtl  (ISKH  i,  a>l.  Honolulu. 

Thin  little  tinh  In  found  in  abundance  in  coral  fMwilH  and  tide  pondi<  in  the  Hawaiian  Inlands. 

1439.  Onatholepia  canalee  (.Sauva^  I.    New  Caleilonia. 

OcUvt  cannLr-  Suuymgf.  Bull,  Snc.  Phllnra.  IW)I,        Canals,  In  New  Caledonia. 

1440.  Ghiatholepis  maculipinnia  ( Macleay ) .    New  (iuinea. 

i;<^>iut  mtiruliiiinnm  MacK'ay,  l*r>if.  Unn.         N.  <<.  \V.  IJiMi,  -.'•rr.    iDnrwl  vil.) 

VAIXOBA  Jordan  ft  8«al*,  new  genai. 

VaimoMi  Jonlan  A  Scale,  new  Kenus  of  <iobiida>  (  V.  /ontimilu). 
ThL*  >renu»  differs  from  (iimthulfpit  and  Rhincjohltu  in  having  the  cheekH  nake<l  antl  theoi>crclex 
rovere»l  with  large  .«cale.«.    'Hie  n|ie»'iet«  inhabit  motmtain  brookn  of  the  .'^•nth  Sea  Inlands.    The  type 
w  ]\titiiij»ii /oiilituilif,  from  the  (.tasegase  stream  at  Vaimotsa  in  Upolu.    Gohiut  jtnaiiicuf  Bleeker  prob- 
ably belong))  to  the  Name  geniM. 

1441.  Vaimoaa  fontinalia  .Tunlan  Ji  Seale,  new  Hpecie^.  Samoa. 

Head  4  in  length;  dejith  4.".'i;  eye  :5.S.t  in  head;  dorsal  vi,  $);  anal  5»:  Hcales  .'{7  from  iwiHterior 
margin  of  ojnTcieji;  the  scakv  are  much  s^maller  on  anterior  of  ImkIv;  head  from  a  line  with  |>oh- 
terior  r>f  eye;*  uni«-aU'«l;  no  »i-ale«  on  cheeks  or  o|iercle«;  interorbital  ppot  e<iual  to  eye;  vnout  ec|uaU 
two-thinlf  of  eye. 

Body  elongate,  i-ompreoued;  the  heail  >»hintly  roun<le«I;  mouth  moderate,  the  angle  under  mi<ldle 
of  eye;  small  te^-th  in  jaws,  none  on  vomer  or  palatines;  ojH-rcle  and  preofierde  entire;  nuchal  region 
eont«ve;  caudal  i>e<lun<-le  strong,  its  <lepth  '2  in  head;  origin  of  npitiouM  dorsal  over  the  anterior  third 
of  {MH-toral  rayf,  it«  longwt  ^ine  2  in  head;  Iwse  of  !»oft  don»al  1.20  in  head,  ei|ual  in  length  to  its 
loiigect  ray;  Ui-ieof  anal  1.25  in  head,  e<)ual  in  length  to  itn  Inngift  ray;  jiectoral  e<|nalH  length  of  head; 
veiitralH  unite<l,  1.2i)  in  head,  their  origin  lielow  liai»e  i>f  iiectoral;*;  caudal  nmndi'*!,  e<pial  to  length  of 
head. 

Life  eoloraof  a  specimen  from  the  CiatK^gaiH;  Kiver  at  .Apia  ( 1.5  inche«<  long),  olive;  3  black  apota  at 
base  of  caudal;  bo<ly  with  tlu«ky  (•had«t>;  (tide  of  head  with  3  oblicjue  blackish  Htri[>e«,  meeting 
oliHcurely  aeroew  throat;  siiinoim  dorxal  re^ldiiih  at  base,  the  up|M-r  half  bla^-k;  other  dm  obw-urely 
marke«l. 

Color  in  spirits,  dull  grceiiifh  with  alM)Ut  7  lintud  irri-gular  block-like  dusky  Viands  over  back  and 
on  si<le,  more  or  less  i-onne<'t«il  on  iiie<lian  line  nf  Issly  and  near  l»Mi*  of  dorsal  (ins;  lower  tliinl  of 
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body  unmarked,  but  with  2  or  3  indintiDct  linen  under  <-hin;  5  or  6  short  curved  dusky  liiutii  on  side  of 
hea«l;  1  frr>in  an^Ie  of  mouth  to  posterior  marjciiiof  pr»M|n'nle  where  it  forum  a  cnmn-nt-like  curve 
upward,  uniting  with  a  line  from  the  posterior  of  eye  and  another  from  below  the  eye;  a  nhort  line 
from  lower  anterior  niar)fin  of  eye  to  middle  of  each  xiilv  of  jaw;  a  filiort  line  from  upper  itcMterior  imrt 
of  eye  to  opercle;  a  black  blotch  just  nlK)Vc'  ujjjxt  axil  of  jiectorHl;  a  npot  on  base  of  cpinoiw  (lon«l 
dusky,  a  white  line  near  the  top,  and  a  lighter  area  at  base;  remaining  fins  dusky;  2  black  spots  at 
base  of  caudal  fin. 


PlO.  I& — Vaimota  /onlinatit  Jordan  Ai  Si-ale,  new  (tpocit*!!.  Ty]>v. 


Common  in  the  Htreauis  of  I'polu  and  Tutuila,  with  Vttilima  «fm>>m»ti,  but  in  water  le«8  swift. 
\Vc  havf  ^3  sjiefiniens  frnni  Vnisigano  River  and  8  from  Vailima  brook  anil  tributaries  near  Apia, 
'1  i<iie<'iiiifiis  from  (iasegase  Kiver  at  Vaim<Ma  near  Apia,  and  42  spedmenM  from  the  stream  at  Pago 

I'llgo. 

Tli«'  tyiH'  i»  no.  hXl'Vt,  V.     National  Muneum,  from  near  .^pia,  length  2  iiiclies. 

1442.  Vaimoaa  notoapila  ((tniitlier).    Streams  of  Fiji. 

UMut  KulfuipUu*  ilUuthcr.  Flsi-hE'  der  SOdow,  173.  taf.  110,  tig.  b,  ]Hr.{.  Namual  In  Viti  Lavu  (Pyi). 

OFLOFOITDS  StoindacluMr. 

CttttritrpAntui  Blecker,  .\n-h.  Neerl.  1875,  321  (iwtacanthti*);  not  Oitlofumit  Giraid. 
This  gettiw  in  <'haracteri«e<_l  hy  the  presence  of  a  small  spine  on  the  preopercle.    The  dorsal  spines 
an-  rigid.    In  other  rt-sjiects  it  resembles  Rhinogobitu. 

1443.  Oplopomus  oplopomua  (Cuvier  A  Valenciennes).    Tahiti;  I-4u<t  Indies. 

aMiu  uptopomtu  riivU  r  &  Vnlrnrlwint^i,  ItUt,  Nnt.  I'oIm.,  Xlt.  Ati,  I>09,  Red  Sea.  Cantfat-r,  Klxithr  diT ^OdafC, IX 

l'hlllpplni-«.  MaiKi.,  Tiililtl. 
Uubiu*  bilelatiu  C'liTiiT  A  Vuli-m-li'iiiu-n.  Iil>l.  Nut.  I'iiIm^.,  xit,  W.  IKtv.  Red  Bca. 
Oi>bl\tt  notamnthtu  Bleaker,  <M>rain,  liu,  Ooratn. 

ABOMA  Jordan  *  Starkt. 

AlmoM  Jordan  A  Starks,  l*r«K-.  Cal.  .\c.  .S  i.  1«95,  497  {ithnMima). 
This  genus  differ*  fn»Mi  Ithhuiffithhtn  in  the  prew'nce  of  7  dorral  siiiiics. 

1444.  Aboma  ^eeffei  ((iiinthcr  i.    Rivers  of  Fiji. 

f.'.AiM/ </rjr/n' <Juiil1iiT.  Klwlii- iliT  SfiilMH-.  ITl'.  VHi  Levu,  In  (n-li  water. 

This  HiH-cii*  unknown  to  us  is  nH-onled  by  <  iiiiitlirr  ami  Kiwr  fnmi  the  streams  of  Fiji. 

PARAOOBIODOH  Bl*«k«r. 

JSirngithiudim  Bleeker,  Arch.  Neerl.  l.HTo,  .TOO  (mflanowma). 

Thif*  well-marked  group  is  di.'<tiiigiiiflu'd  by  the  very  cl".«oby  body,  tnil>g1<ihular  head,  short  cup- 
slia|H-<l  vcntrnls,  anil  l>y  the  prewtiti-  of  iiuiiutoum  wlxirt  jirickliv  or  filameiitf*  on  the  head.  The  scales 
are  large,  the  si4U-9<  of  the  head  naked  iiiul  the  Ihis  short.  Tlie  lower  jaw  has  2  small  canines.  The 
resemblancv  cif  thcM^*  sjieciiw  t^)  (rMudun  indicates  no  clotM-  affinity. 
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1446.  PttncoMadOKMkiaoMpbiaiis  (BOpiMll).  Tbng^  SuwMi  taMO. 

OMm  tiUutn*^  HWPrtl.  AXtm  tUiOm,  M*.  MM,  ited     .  ttiTter  A  VakariewDM.  Hkt.  Nat.  Mm.,  xo.  IM, 

iMk  KiiMMht      >M.  XhmiBfw,  IkdMlUtfli.  MMr^fiah  B«dtau  OtatlMr.nMiw4«r8IMMbtMblat 

IM.  If.  Bb  BuiuM,  ViUU,  VaogK,  Madam,  Port  Bofrea,  CUm  Sea,  IM  8m. 
0*Hm  amMhufi  Cttrl«r  A  Valen«lcnne<^  Rtst  X«t  Mm.,  xti,  US,  int.  Toac*.   Suticc.  Mm.  ItadMMMr, 

IK,  I'l  V  I  r  M,iilii>'n-.  >i-  flirtir"-  lin<l  irlvi'ti  t>y  iTTi>r  ii»     In  ti-xt  i. 

Of  this  rviuarkabk-  siH.vic:'  we  Iuim-  1 1  h|>t^'imulls  from  the  cural  reef  at  Apia,  and  3  from  Pago 
Pago.  The  fish  ia  not  rare  in  the  rreviLVH  of  the  tonil  reef.-^.  It  KMehea  •  length  of  little  tnote  than 
an  inch,  but  all  our  Hftecimens  are  U'.vs  ttian  un  inch  in  length. 

The  (^nufl  I'unitfMoilon  ii«  He|Mrate<l  from  lihiunyofiiux  by  the  short  plump  Ixuly,  tlx-  >.'l<>biilar 
head,  the  presence  •>!  iM»iiill:i'  on  the  i^kiii  of  the  heail,  l)y  the  sihort,  (•U|>-^th»{lell  veiitralf,  aini  the 
■hort  oblique  mouth,  with  two  Moall  canines.  The  M-aleM  are  Uitge,  the  fina  abort,  the  tirut  doreal 
with  6  tpinee,  and  the  aitlee  of  the  heMtl  *re  wtthoat  aralee. 

Lift' (idors  nf  a  s-jx-i  imrn  fnun  l'iu;i>  I'aj:",  all  (ins  and  body  up  to  nf  tlnrnMl  aiiil  ]n'ct<inil 
black;  in  front  of  that  Htimky  re>l  or  llcnh  color;  linely  rujjooe  ud  punctate;  ventr»ls  futw-ii  U>  Umu  n 
fleehy  nitt(R«e  and  pH|)inate  pad. 

Another  8i>ecitnen  from  Apia  wa-i  in  life  goklen-yellcw,  with  the  fine  all  deep  brownisii  black, 
mouth  very  Hniall,  lips  black,  iris  red,  head  more  bniwnish. 

A  thinl  !'|M'cimen  from  thix  locality  differs  in  the  yellow  |iectoral  itii<l  vfiitnil,  the  pectoral  dusky 
ut  ti().    >  TIiIh  limy  )m-  a  fciiialc  i     V  faint  pale  c^lce  to  uiial,  etc.;  vertical  liua  deep  IdUA-Uaek. 

1446.  Para^obiodon  xanthoBOmus  •  lllct'^kcr.  i  .<uiuoh. 

</<iMiM /OH/ftiMinNa  Bleeker,  Ceriuu,  ll,  lu;l.  Ceram,  Bum,  Celebei.  Acnbotna. 

f  fiMu*  tmUri  Marman,  Bull.  Mai.  Onmp.  ZcriI..  xxxix,  lim.  231,  pi.  3,  %.  a,  Oreat  Barrier  Reef  o(  Australia. 

Other xpe<'imenH  whieh  we  identify  sm  Atniyo/'icN/oiiJ^n/Aowmiu  are yellowinti  tiruwn  throughout, 
the  Am  Hcarc«'ly  darker.  Twenty-two  H|H-cin>en!«  w(>re  all  taken  In  the  reef  at  Apia  In  Company  with 
PmtdogoOiodoH  cUrinm,  wliich  they  much  mwuible  in  color. 

GbWufmiMisa^ecieaof  Aro^oWMiimclaw   rewmblliiK  the  preaent  apedea. 

MHOOOBm  Btoakar. 

XntogMtu  Bleaker,  Arch.  Neerl.  1875,  8S3  {$tmifi»»^attu^immidoNatm.) 

Tlii.i  p-iai.'i  incluilcH  iliniiliutixe  gobicn  of  varied  rokivatioti.  .'similar  to  !:hiiiii'i<<hi>i*  but  with  the 
nape  and  whole  head  uakeil,  the  heail  Ui){e,  and  the  mouth  ahnoxt  vertical.  Tong«ie  {Ktinted;  pecto* 
ml  without  Bilk-like  niya;  teeth  modemta;  pivoperele  with  a  alight  fringe  of  papillie. 

1447.  Sonogobiua  semidoliatiia  (Cnvier  A  Valendennes).    Jtoo'e.  Vanioolo;  SauHMi;  Tonga; 

Huahbie;  Eaat  Indies. 


FlO.  f*'<.—7.nnii'!<t>,iMt  irmi'liJinhii!  (Ouvtur  &  Valcr,i  ienne!i). 


TluM  dainty  little  IinIi  in  rather  ramnuni  in  the  coral  reefH  alxtnt  Apia  and  i'ago  I'ago.  It  reaeheH 
a  length  of  leas  than  an  inch.  We  have  18  apecinana  from  Pago  Bigo  and  4  apedmenB  from  Apia. 
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BITLLETIN  (IF  THE  BI'REAr  OF  KISHERIF^. 


Life  rolitreof  fnnii  A|*iu;  brown  HnU'riorly,  nliv<*-y(>lliiw  U'liinil;  aiit<*ri<ir  |iart8  to  v^ni  sharply 
tiiarkiNl  )iy  hliiiit  ^niy  i-r<ji«t-)mn*.  cHcli  tlarkt-r  filirtMl:  llni>  dull  iilivf-yrliou',  tiif  ilorralH  with  a  pah* 
niui  aiiark  liaiid;  tlx-  vt-titnilH  with  aducky  iviilvr. 

A  K|Mi'iim'ti  from  I'ititn  I'auu  wiw  clear  olive,  paler  U-liiiid;  anterior  |>arlH  to  iniiKlie  of  wift  dornal 
witli  Hi'Vi'U  Idiiich  white  dark-ed^eil  croen-liund!'.  the  one  Udiiiid  eye  forking  alMjve,  the  next  forking 
Ik'Iow;  lM>th  dorealH  finely  t'heek(>d,  hluis^h  and  |iale  orange;  anal  liurk,  }iale  edged;  caudal  yellowish; 
ventral  medially  diuky;  ventral  and  ixi-toral  {lalo  olive.  The  firt>t  ilorral  of  thiu  specimen  ia 
lilanientouD. 

Another  specimen  fmni  Apia  whh  ^reenit>h,  with  orange  Hiri[>ert  alternating  with  hluifh  ones;  tini> 
dull  golden. 

VAILIMA  Jordan  k  S«ale,  new  geant. 

VaUima  Jordan  »<£  Scale,  new  geniiN  of  ttobiidje  {nlfivtuouii. 
Thin  gennn  conNi.tlH  of  gohie;^  allied  to  llUiuifi<il,lu»  with    lonjf  iKMlien,  ih'prewed    head  and 
{leciiliar   phyHiognnniy,  the   ventral    tlnM  short  and   rounded.      It   lit   near  lthiwttji>l)iu*,  hut  in 
di^tin^riiinlied  hy  the  mure  elongate  InmIv,  thi>  low  mouth  with  two  )<tiiall  eanine7«,  and  the  Hhiirt, 
rui>-»ha|M-<l  ventralx.    Sealed  lari:<>;  head  M-aleil  alK>ve  only:  dorsal  vi.  III;  anal  II. 

1448.  Voilima  atevonaoni  Jordan     S-ale,  new  ftx-eiey.    I'n'ohi.  .^amoa. 

lleuil  4.')(i  in  lenv'th;  depth  -'i.To;  eye  in  head;  dor>al  M,  10;  anal  I,  lU;  MUlist  :t4  from 

|M»<lcrior  inar^'in  of  o]K-rrle-';  nuout  .'i;  interorhitiil  n»neave,  'A.'M  in  hea<l. 

I 


Kl'..  ''7. —  IVn7/i«<i  timtfuiii  .Lifilhii  .V  Stiilf.  iiiw  T,vi»'. 


H(Hly  tdon^oiti',  eoinprehyeil;  anterior  cil  heml  rounded;  the  upper  |Mirt  of  Knoilt  ami  iulerorhilal 
taken  up  hy  a  liroud  coneave  t'ruove,  whii-h  e.stetids  to  lIil^e  of  h)>iiioii!<  i|or>;d;  head  and  najio 
depreHMNl,  with  Muall  wah-?;  month  rather  Mnall,  tliean«le  under  anterior  margin  of  i-ye;  li|>!<  l>r<iad; 
a  row  of  .<niall,  i<har|>-|MiintC4l  teeth  in  jawH,  none  on  vomer  or  imlatinei^;  ojien-U*  and  preojiorek^ 
entire;  gillraken'  Very  >>nialt;  depth  of  cinidal  {HHlunrle  2  in  lieail:  origiti  of  )<pinouf  dorsal  over 
axi.x  of  veiitraL',  the  third  nml  fourth  I'pities  elongate,  the  fourth  alK»ut  a  thini  longer  than  head; 
Ita-ie  of  w.ft  ilorwil  in  length  of  fwli  witliout  the  caudal,  the  iiotiterior  ray  longi-it.  l.tttl  in  Iwse  of 
lilt;  of  anal  an<l  itn  rayi<  alxxit  e<pial  to  dorval:  ]ierlonds  in  head,  their  liji.*'  nmler  the 
la.'^t  »<pine  of  tir-t  dorsal;  ventrali'  uni(e<1,  dink-liki-,  vhort,  I..V)in  lienri;  diameter  of  dii^k  B)H>ut  2  in 
lieu'l;  eaudal  large,  rounde<l,  ilH  length  3. To  in  length  without  nuidal. 

Lifeeolorsof  u  s).ecimen  from  <  !twgH>ie  Kiver  at  Tambiyou,  tiear  .\pia,  olive-green;  Bcales  mottled 
gohlenand  lilaek;  a  hlark  lateral  Uind,  inlerrupted  I >y  grayish  cjiol.x;  first  dorsiil  eherry-red;  8pine<< 
with  hiaek  HtM>t><;  wi-ond  don<al  rvihlish  with  dark  eheekem;  eamlal  elear  yellow  alxive,  then  a  median 
dash  of  eherry  rt^fMisli,  tlw  lower  half  yellowinh;  all  hut  iip|KT  edjre  elo^ely  reticulate*!,  dark  an>nn(] 
imle  ciMits;  luialdark;  ventral  dirty  yellow;  iH'ctoral  yellow,  checked  with  black;  head  with  an  olive 
lateral  Itand. 

Other  t-itcciiuenx  |f«Miiale)  with  lew  n'>l  and  yellow  ;  '1  latenil  band.s,  very  distinct  on  hea<l,  the 
lowcrt  broken  into  'A  dark  (■ro^<s-llar^<;  anal  dotted  with  black. 


THX  FISHBS  OF  SAMOA.  899 

Color  in  spiriU,  a  liirht  itt1i-il  hrowni.-li,  li^fliter  Im>Iow;  ii  (liiitiiict  row  cif  Mark  liIoU-hcM  alOQg 
the  aid**,  these  blotches  atiout  14  in  nuiubvr,  anil  »ll  more  or  Ivw  coiinect«Hl:  anterior  to  pectoral 
fln  tbflM  Uotehes  teke  the  form  of  a  doikjr  Iwiid,  aera*  the  ride  of  head  and  aroond  the  nunit; 
another  very  inilNtinrt  dusky  Iwnd  atwuil  tin-  width  of  oyc  above  tin-  lilntrlu-x  nn  si<lf!*,  almi 
extends  out  of  U|i|»er  »'nle  of  huui,  and  aroiiiul  U|>|»er  |i«rt  of  Huout;  louio  speciuicun  stliow  aUmt  7 
whitish  i  ro88-bandB  over  the  back;  mpinoua  donal  ydlowiah  with  aliout  5  obliqne  lincti  of  dark  tiote; 
•oft  dorwl  vith  dark  Umw  reticulating  in  inaoy  waya,  forming  ring-like  igures  aiound  white  dote; 
caudal  fin  colored  Kke  mft  doreal,  except  that  the  dark  liaaa  ran  moie  regularly,  formiog  7  or  8 
irif.'ulnr  <  r< >-r'-K-tt)'l^' ;  aiml  tmifoRn  dwky;  pectoiml  yeilowiah,  craaeed  wUh  aboot  8  nanowlineaof 
dusky;  ventral  yelluwub. 

A  beantihil  little  Koby  feond  on  the  bottoin  of  awift  atveanu  near  Apia.  ItomolitRW  are  remark- 
ably litard-like,  and  till'  i>ale  yellow  ojiota  gli-itpii  ns  tin-  finh  inovof.  Scon  in  tht- VaisiRano  River, 
the  Gaaeisaw  River,  and  the  Vailinia  Brook,  fruni  u  hidi  we  have  lU  8i»ecimenH.  \Vu  have  one  from 
Pago  Pago.  It  was  alKudiiit  in  the  Viilima  Brook  on  the  ealata  oi  Bobert  Looia  8leveiiaon,  for  whom 
the  species  is  named. 

The  type  il  no.  5177t»  U.8>  National  Mmenm,  from  Gasegaee  Kiver,  at  Vaimoaa,  Samoat  leogdi 
Sinrhes. 

SaOMBUB  Jordan  4  SmOs. 

Thie  irenin,  typiiied  by  D.  jwilnrh/i  from  the  Philippines,  has  the  head  croeaod  with  rows  of  drri 
as  in  Mnm  an<l  in  'lohinmnrfihua.   '11  <     ;i1efl  are  ranch  larger  than  in  ifimi,  and  the  ventrals  are 

UnitiNl.     There  Mre  ii'^  leetli       tlie  \Miin  r. 

1449.  Drombus  tutuilse  Jordan     Scale,  new  H|<ecie8.  Sauma. 

Head  2.79  in  length;  depth  4.6;  eye  3.6  in  head;  anoat  4.2;  aimlea  rather  huge^  alxittt  2S  from  poa- 
terior  mar^  of  opereie;  dorsal  ti,  8;  anal  8. 


Fw.  Wl.— Piwwftm  hUvfbr  Jontan  k  Bealo.  new  upgrtwi.  Tfpr. 


Botly  elongate,  compreMmni,  anterior  prohU;  rounded;  lower  jaw  tlio  longer,  projec-ting;  head 
nmghened  with  nnmerooa  raiivd  line*  of  rather  large  aiae  which  radiate  from  eye;  ottiera  croea  the 

cheek,  snout,  and  iiucIimI  rri;iiii).  the!"*'  proba'>!y  fiiisefionintr  af  miuimir  eanaU:  minute  teeth  in  jaws, 
none  on  vomer  or  |ialutlne!<;  eainhil  iieiliinele  L'.ti  in  liead;  orijjiti  of  M[iinou!<  dorwil  cliirlitly  [Misterior  to 
aline  with  axil  of  ventrals,  the  lon^'t'Ht  spine  2  in  head;  Imae  of  mft  dorcal  ah<<ut  et(ual  to  it."  I<in;^e8t 
ray,  1.76  in  head;  anal  similar  to  soft  dorsal,  its  base  slightly  lees;  pectorals  rounded,  rather  loogv 
the  tipe  under  base  of  fifth  donnl  ray;  ventrah  united  into  a  flat  disk  which  reaches  to  anal  npeninK; 
caudal  rontidiNl,  aliuiit  I  1  i:i  lieail. 

Color  in  spirittf,  yellowii^h  white,  with  5  rather  distinct  vertical  baniln  of  black,  the  hrot  at  jkm- 
terior  margin  of  operde,  the  secood  from  posterior  hall  of  spinoos  doraal,  the  third  from  anterior 

half  11!  -ioft  diir^nl,  the  f"Mrth  from  jh interior  half  of  soft  donijd  obliijuely  ilown  to  axil  of  nnnl,  the  fifth 
at  UuH?  of  caiidai  tin;  tliere  i^*  iil^o  a  dusky  bloch  on  nuelial  region  just  Iwok  of  eye;  top  of  lii-ad  more 
or  lees  dusky;  finx  t>lightly  ilarker  tlian  the  body  coloring,  the  dark  bandx  of  the  body  extending  more 
or  Ifisa  upon  the  doraal  fins;  otherwise  the  fina  apparently  without  diatinct  markingai 

One  specimen  from  Fago  Flugo,  type  no.  61770^  U.  8.  National  Mnsenm,  length  0,76  inch. 
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bulleum  of  the  bukeau  of  fishebixs. 


1450.  Drombua  fllamentOBus  iSativa^-).    Now  ('al>'<li>iiiu. 
(iMu»/UamejUotus  SbutmC  Ball.  .Sci.  Philom.  MO,  Uu.  Naw  CaUdoaU. 

Thli  tpedM  is  aid  to  hBve  •  moltitade  of  Mnall  fl]«inento  on  the  lower  tMe  of  the  head  and  •!■•> 
where.   We  tbenfoiv  rein'  it,  with  mqch  donbt»  to  oar  genos  linmbtu. 

nmocMnnii  om. 

(CtoHVoMiM  Jordan  A  Snyder,  not  oi  Gill;  Cariiphopltnu  Gill;  JUngttogobimt  Smith. ) 

Thegi-iiii-  r  itii.tih-  "iiiall  Koliic"  allied  to  Oobuu,  but  of  fifMc  oivaiiizuliiiii  and  with  no  nilky  raya 
to  the  pectoral.  The  profile  uf  the  head  ia  con  vex,  anteriorly  rounded.  It  differs  from  Otnogobiug  in 
having  the  tongue  convex  at  tip  and  not  forked  or  notched. 

1451.  BhiBOgnliitia  eoralUaua  Jordan  ft  Beale,  new  speciee.  Samoa. 

Ilfii"!       in  U'li^rlli,  lU  plli  .'>;  eye  :>.I  in  lii  ail:  ilorml  m,  lH;  anal  8;  }*»nl«'t<  M. 
Body  eluiigaUf,  cunipreiHed,  largrat  at  {Hi  torul  girdle;  anterior  profile  of  head  oltliquely  pointed; 
month  email,  the  angle  nnder  the  anterior  of  eye;  email  riiari^polatod  teeth  in  Jawe;  operde  and  pra> 


operclu  entire;  caudal  piniunde  slvniler,  iln  depth  2.5  in  head,  2.2  iu  ita  length;  origin  ot  apiuoua  dor«al 
alightly  poHterior  to  Ihie  with  axil  of  ventmb;  the  longeat  apine  l.fiS  in  head;  base  of  soft  dorsal  l.S 
in  licail,  itfl  lon^roj't  ray  2.1;  anal  similar  tn  wft  ilon^al,  its  lioft-  and  K-ni^th  of  rayw  aliiihtly  lesB,  the 
ori^'in  uf  tlio  tin  ncarttr  to  l>aM>  of  c>audal  than  eye;  pecturabt  greater  than  length  of  head,  tho  tipa 
exU'ndinf;  t<i  K-low  t>ai^>  of  tifth  di>i>:d  ray;  ventrala  very  latite,  united  and  extending  to  haae  of  anal; 
caudal  rounded,  equal  to  leqgth  of  head. 

Color  in  life  of  a  epecimen  from  Vnigo  Tngo,  llelit  gruy  with  S  dark  brown  croea  hara  on  back,  the 
third  black,  forming'  L'  ci.ntlnt'nt  t^jHits  at  ha><'  <>f  rar.<ia1 ;  live  quadrate  biadk  apota  idian.'  si<Ii'.  t)ie  \a^t 
being  the  lower  part  of  the  i-audal  bar;  a  narrower  darli  \  crtical  apot  between eadi  pair;  head  grayish, 
dotted;  caodal  pale  orange,  faintly  baned;  doml  pale,  faintly  haned  with  darker;  pectoral,  anal,  and 
ventral  pal<-. 

Color  in  hi>int>,  _\  fllowi.-li  wliiii-  \sitli  asli^lit  t-liailinir  of  brown;  nliout  H  IjrownL*-!!  blotchet«  along 
aide;  3  bands  nl  brown  over  the  back,  tin-  iir>t  nt  l^a-c  of  ."iiinous  dorsal,  the  ."t-wnd  at  pf)8terior  base 
of  aoft  dorsal,  the  third  encircling  ba(<eof  caudal;  nile  ol  bead  aliaded  with  Mnall  black  dotaforminga 
moreor  Icaa distinct  blotch  nnder  eye;  2indtet]nrt  blotches  near  upper  axil  uf  piTtoral;  fins  unmarked, 

ex(vj>t  an  indistinct  sbadin;;  of  ihiHky  on  «iud«l;  2  -"f  .'!  imiislinct  ilusky  s|i.itH  on  dorsil. 

One  spet'inien  from  Ta^'o  I'ano,  type  ni>.  iilTHO.  C.  S.  .National  .\Iu»euni,  length  0.75  inch. 

1408.  Hhinogobiua  circumapecttu  (Macleay ).    New  (iuinea. 

OaWM  Hmmiptchm  Maelcay,  Pme.  Una.  Soe.  H.  8.  W.  iflM.  90,  Mttaw  Bay  (New  OaiaM). 

1458.  Bhinogobiua  neophytua  ((tiintber).  .<Nitnoa:  I'onape:  Tahiti :  IduiliiiM     (TM.  \xxvil, fig.S.) 
Qabiiu  noiipAjrtiM  oaiilher.  KlM'tu-  <ler  Stiil-vif,  171,  inf.  J(M.  ilg.  e.  Poiuip*,  Huabine,  Apia,  Tahiti. 
Three  specimens  from  PajiD  Pago,  one  from  .Xpia,  the  body  more  slender  than  shown  In  Guntber's 

tl«(irc.  In  the  -li':hli'r  jM.intcd  bead  tbi^  fiiNjcit-s  difft/rr  imtalily  fruin  nllirr  <|.i-cirs  nf  ](!,',. ,,,.y,'.'.,i^, 
The  lower  jaw  i*  jiroji.'vting;  the  mouth  oblique  and  plami  low,  the  pn-urbilal  ri-i^iun  tx'iug  very  bruad; 
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tongue  entire,  its  suljetance  tmnjului'ent.  Khinogohiut  mrucarum  agreea  with  R.  nenphytus  in  these 
respecU  and  perhaps  the  two  should  fomi  a  distinct  gentn. 

Color  in  life  perfectly  tianalnoent,  writh  spote  of  dark  onage,  and  Mine  of  pan  Mack,  one  eqndslly 
on  caudal  peduncle. 

1454.  Bhinogobiua  muacarum  Jordan  A  Seak,  d«w  apedea.  Samoa. 

Head  8  in  lamgCh;  depth  6;  eyeS.2Sinli«ad;  scaleaaboatSS;  dorsal  vi,  9;  anal  10. 

Btnly  elongate,  oomprasBed,  anterior  profile  rounde<I;  upper  jaw  slightly  the  longer  and  over> 
hanging  the  lower;  tongoe  not  notched;  angle  of  mouth  under  middle  of  eye;  depth  of  caudal  peduncle 
:i  in  lii-inl;  titth  on  jawH  ami  voioer,  a  clump  of  enlar>!e<l  teelli  in  iiii<ldle  of  lower  jaw;  tube  at  iii«tril 
rather  distinct;  anal  papilla  distinct;  origin  of  spinous  dorsal  on  a  line  with  axil  of  pectoral,  the 


Wta,  ni—MUaogabbu  muitearum  JotJaw  A  B— le,  new  ppwfaa.  Tjrpe 


height  of  thft  fln  belnfr  about  equal  to  Its  hate;  Nu*  of  wift  doml  equal  to  its  longest  ray ;  liai«  of  anal 

15  ill  liiii'l,  Its  liiiiL'is;  ruy  2.7.')  in  licaii,  tlif  '.riuiii  ■(!  tlic  lin  >!i;^'litly  nrarvr  ham;  of  caii'lal  tlian 
poisterior  uiai^iii  of  eye;  |jectorai  1.2  in  head;  ventnilM  united  and  dii<k-Bliapeil,  the  anterior  maigin  of 
the  memUnuHW  cap  with  S  lobe-Hke  point*;  ventrala  rather  short,  not  reaehlhgto  baae  of  anal;  caudal 

1.2  in  head. 

Life  colors  of  a  oiiecimen  trum  .-Vpia,  trantthux'iii  whitish  with  rattier  large  blai-k  jiointH  and  with 
angulated  transverse  narrow  yellow  Ijars;  yellow  markii^  on  head. 

Color  in  !ipirit<«,  yellowislk  white,  covering  all  the  body  with  distinct  round  black  apota  slightly 
larger  than  pin  fxiinto;  head,  thorax,  and  Itelly  with  fewer  apots;  dorral  (Ins  showing  a  few  scattered 

dark  fJin'ck-,  l  amlal  hcvi  nil  haiiils  of  minute  dot.-;  anal  with  a  few  (k-attereil  dark  spots; 

ventrala  marked  indistinctly  with  duaky  doto;  pectoral  white  with  numerous  dark  dots  on  base. 
Six  Bpaelniena  froea  the  oonlraefol  Bsgo  Riga  Type  na  6178^  U.  8.  National  Mnceom,  kngth 

n.7  inch.    This  i^pcciefl  hclongi  to  the  -^iiic  jU'ronp  a~  lihinogobim  ntopkyltu,  dIaUngDiahed  from 

typical  liliinfvitnu.it  by  the  I'hape  of  snout  and  iranMlucciii  liody. 

14B6.  &hinogobiu8  nebulosuB  ( FortikAl) .   Samoa;  I'upuu;  I'alau  I-.;  Kaiatva  ^ Scale j ;  1-jwt Indies. 
OaMMiMMkMiM  Poi*k&l,  DeM-r.  Anlm.. '.!!.  1775.  R«d  Saa. 

<i  i:iH'  i;  ininrr  Cnviet  Al  Val.'ncli.nnf...  111?.!.  Nat.  Pubw.,  x\\.  W.  IW.  Dorey  Harbor,  New  Guinea,  Malabar. 

Two  Hiiei-iniena  from  the  mouth  of  the  Vaiaiganu  Kiver  at  Apia.  01ive-gre«n  in  life  wiUi  darker 
blotcbetand  spots. 

OOmii  (Artsdi)  LtaUHraa. 

As  now  reetricte<l  the  genus  6V'i'u<  (type  Oobitu  ui'jer  ut  Eurfj|H')  iticludiw  the  <  »ld  Woridspedes 
only,  bavtog  the  dorsal  rays  about  vi-I2,  the  scales  rather  huge,  silk-like,  the  teetli  nut  large,  and  the 
toQgiie  rounded. 

1450.  OohiuaofBatiw  RQppelL  Samoa;  Fiji;  Yap;  New  Gainea(Madeay);  Fonape  (Kner, Novara 
FfMihei  178);  Shortland  L  (Scale);  Ewtladki. 
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Nap(>  scaly;  tongue  roun<l<>d;  upper  rays  of  the  ]K-ctoral  minewhat  silky.  TIiih  fli>i)cifH  ri-]im«enti) 
th«'  typical  genu«  Gobim  and  is  fouud  in  shallow  wateni  over  rontl  rand  liehiml  the  coral  reefa  of  Apia. 
It  Ir  not  very  crmimon.  Our  Hpe(-in)en«>  are  all  ininiuttire  aikl  have  Imt  a  trare  of  the  |>early  ei>otg  on 
the  eidca  of  the  head  anil  Ixxlv.    We  have  4  Hi>ei-tiiien8  from  Apia  an*!  i>  front  Pa^o  PaKO. 


Fk..  VV.—'tMiuortutta*  Ri)|>|m-U. 


1467.  Oobius  ele^ana  Cnvit-r  !<;  Vnleiinennes.    Vnnicnle;  Xew  iminea. 
1458.  Oobius  caledonicua  SHtivatrc    New  C'Hle<loniu. 

Q<Mu»  ctUcilonlcHt  SauvaRi.'.  Hull.  Sri.  I'hilom.  IHTtf,  \>.  K,  Naw  Caledonia. 
1400.  OobixiB  oliRTolepia  Blei-ker.    N'l-w  Hehriiles  (S4nk')  ;  l-ju«t  Indiex. 

1460.  Oobius  concavifrona  liauituty  Al  <  Vill>y-  <'*>iuea. 

OoMtu  mncari/ront  Racawy  \  UKilb}',  lYw.  Lliin.  »*.  X.  S.  W.  18t*,  12.  Naw  Oulnaa. 

MAPO  Smitt. 

J/(iy<o  Sinitt,  .Vfh.  Vet.  Kong.  Ak.  Stockholm  18»9,  543  {to/jonttor). 
This  genus  ia  very  close  to  Oohint,  differing  chiedy  in  the  eniarginate  tongue.    One  of  the  Kpeoief 
L<t  the  most  wiilely  ilintributed  of  the  gobies. 

1461.  Uapo  fuscus  (Riippell).    I'a'oju.   .Samoa;  Hawaii;  Fiji;  Tahiti;  Nukahiva  and  Mukateat 

(Scale);  West  Indies;  I%ast  Indieji;  Panama. 

ijfAiuJi  uOioi'uniiutiu  Vuvier  Ai  Valenrlt'iine-i,  Hist.  N'nt.  I'oiw.,  xil.  .^7.  l^C.  lie  de  Fraoea. 

This  »]>ecie8  is  very  common  throiigliout  the  .Smth  .Seas,  living  by  jireference  in  rocky  tide  jmkiIs, 
away  from  the  coral  reef.'i,  in  the  region  known  as  "iron-lx)und  ciiaj^t,"  Five  of  our  ^pecimenH  are 
from  Vailele,  5  miles  east  of  .Vpia;  3  from  .'Vua,  on  the  north  shore  of  Tutuila,  and  49  from  the  rocki< 
near  Point  Distress  at  Pag<.)  Pugo. 

Tongue  notched;  upper  rays  of  i>ector»l  silk-like;  head  bruaij;  first  dorsal  vi,  low. 

Life  colors  of  a  specimen  from  I'ago  Pago,  grayish  olive,  with  oblong  irregular  s|N»t*  of  orange 
brown,  lighter  or  darker,  and  fortning  irregular  lines;  a  dark  dash  below  eye;  head  s|K-cklf<1  with 
gray  and  brown;  dorsals  sj)otU'd  like  iKxly;  caudal  more  sjwitted.  with  a  dark  brown  marginal  band 
and  a  pale  tip;  anal  i^ler,  also  with  a  dark  crfi««-sliade;  |>et  to™l  pale,  spotted,  with  3  blackish  S|>ot« 
at  Ijase;  ventral  i«ale.    A  larger  example  wa«  darker  and  browner,  with  traces  of  3  broad  croe»-l)and8. 
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Thoee  found  in  lava  are  largely  biaok.  Thu  yuun^  liavo  black  (:m«»-bianili«  wliicli  vnni.sb  with 
agf.  Thoee  from  ranainn  and  Clarion  islandH  ehow  a  little  »<|V)ttin|;  of  white  and  u  tnu'o  of  a  black 
Ifn^hwise  band. 

We  have  thus  far  failed  to  separate  the  Pacific  8|>c-cie8  called  (ioLitu  alliajmnrlalug  frum  the  widely 
iliffuseil  and  very  common  Oohitif  or  Mafio  tofiorator  of  the  American  coa8t«. 

1462.  Mapo  craMicepa  Jonlan  Si  Seale,  new  species,  .'^moa. 

Head  3  in  length;  depth  4.7-5;  eye  4.5  in  head;  dorsal  vi.  10;  anal  !t;  w-ale^  .12  c<innt)ng  from 
jKwterior  niar);in  of  o|>ercle;  interorbital  very  narrow,  tn'arcely  wider  than  profile  of  eye;  snout  3.75  in 
head;  tonf^X:^  t'liiaiyinate. 

BiKly  elontifHle,  c-ompressed,  larjcest  at  head,  the  cheeks  Iteing  extremely  giblKiu«<,  the  heail  iM-ing 
as  wide  as  long,  and  much  wider  than  deep;  cheeks  and  interorbital  region  naked;  nioulh  rather 
large,  with  several  rowsnf  mnall  sharp-jiointed  teeth;  angle  of  jjiws  not  n-arhing  to  below  middle  of 
eye;  jaws  eijual  in  length;  opercle  and  pre<n>ercle  entire;  aljout  12  fine  nilky  rays  on  up]>er  bafe 
of  pectoral;  "depth  of  caudal  {)e<iuncle  2.9n;  origin  of  spinous  liontal  posterior  to  a  line  with  axil  of 


Fio.  K. — Mnjm  cmwfrrjiii  Jnriliin  &  fv^ltt.  Ju-w  iiiHfio.  T>'|i«f. 


ventral.'";  base  of  Hpinon.x  dorval  I'iii  letiirlb;  luuMMif  soft  ilorvul  1.7'>  in  bind,  its  Imite'-t  niy  2.5  in  hea<l; 
\tng^'  of  anal  2.1H  in  htii<l,  luiigf^t  ray  uUiut  2  in  head,  uriu'in  <if  anal  nildwtiy  iH-tween  Ihim-  of  cnndal 
anil  posterior  margin  of  preojH»ri-le;  (lectorals  1.1  in  head,  the  tips  on  a  line  with  origin  of  soft  tlorsal; 
ventral  disk  2  in  hettd.  the  anterior  membrane  of  the  lin  with  H  ]Hiint>;  caudal  rounde<l,  1.25  in  head. 

Color  in  spirit.^,  whitish  with  slight  dusky  wash,  a  small  blm-k  dot  just  l«ck  <if  eye;  oi>ercle  and 
basi>of  ]K'Ctorals  usually  darker:  p'isterior  part  of  s|>inous  <lorsal  with  a  black  lilotcb:  suft  dorsal  dusky, 
<larker  in  midille:  nnidsd  dusky;  anal  dusky,  lighter  on  Uwe,  |K<-foral  and  ventral  dusky. 

Life  colors  of  a  s|S'<'imen  from  .\pia,  yellow L-h-olive,  mottled  all  over  with  blacki.-h  and  grayiidi; 
iirayij-b  s|s>t.'*  on  i-heek.'*;  fins  all  dusky,  more  or  les-s  baiTol;  axil  dusky. 

The  s|>eciw-  is  very  close  to  Mitfto  j'mrtit,  differing  iu  the  tumid  cheeks  and  plain  etjloration. 

Nine  s|iecimens  from  .\pia  taken  in  the  mouth  of  the  river  Vaisig:uio  and  one  from  the  Bay  of 
Apia.    The  tyis-  is  nn.  51777,  t'.      National  Museum,  from  Apia,  length  2.1  inches. 

OL08SOOOBIU8  OIU. 
1463.  010MO|;obiu«  vaisigania  J  on  Ian  iV  Seule,  new  s|H-4'ies.  Samoa. 

Head,  to  ti]i  of  lower  jaw,  3  in  length:  ilepth  5.5;  eye  ti  in  heail;  dorsal  vi,  U);  atial  H*;  .-iCHles  2!>; 
snout  3.G  in  head;  interorbital  very  narrow,  si-arcely  greater  than  pupil;  eyes  on  ilorsal  j«rofile. 

Body  vlongiile,  compressed,  largest  at  jH-ctoral  ginlle;  head  |H>inte<l,  the  lower  jaw  the  longer, 
alHiut  one-half  the  width  of  eye,  louder  than  up|ier  jaw;  mouth  large,  the  angU-  l>elow  the  (Misterior 
margin  of  eye;  M-veral  rows  of  fine  sharp-|H)inted  teeth  in  the  jaw>  auil  on  vomer;  tongue  din-ply 
forkful;  caudal  ]H>iluncle  3.25  in  head;  anal  papilla  <Iistinct:  origin  of  spinous  dorsal  slightly  |Misterior 
to  line  with  axil  of  ventral,  its  liase  3  in  head;  ttaseof  soft  dorsal  1.5  in  heail,  its  longest  ray  2  in  head; 
anal  fin  sindlar  to  soft  dorsal,  its  size  slightly  smaller  and  its  origin  a  little  |>osterior  to  line  with  origin 
of  soft  dorsal,  its  origin  nearer  to  lia-^e  of  (*audal  than  to  eye;  pectoral  extending  to  a  line  with  origin 
of  soft  dorsal:  firigin  of  ventrals  directly  Ik-Iow  baw  of  ]iectoral,  their  tiji  extending  to  anal  papilla; 
ventral  fins  united  and  with  a  shallow  meinbranou.-'  cup;  cauilal  n>unde<l,  1.5  in  head. 


404  mnuuKmr  of  thx  sobsao  of  nsHXRun. 

life  coloni  of  •  apedinen  from  ViMfpno  lUwr,  dark  olive,  whh  lightsr  jrvllowiiih  olive;  no  bright 

ooloiv.    rVirxal  vi  -i,  9. 

(  «>l<ir  ill  f  piritf,  olive-limwii,  lighter  U-l<iw,  7  iliinky  l)liitclifH  along  median  line  of  Hi«iti<,  ami  alHiut 
6  narruw  blackieli  loiigitii<linaI  linea  along  middle  of  wale:*:  a  Mack  Hpot  on  been  (if  |>e<;toral  u  ilh  a 
•hoit  black  line  below  it;  head  more  or  km  mottled  with  black  bloU-lip^,  mme  lighter  dots  and  lines 
on  lowi>r  jaw;  !<|>inon8  dorml  \'«lIowi8h,  a  broad  black  band  craning  ibt  nppcr  thinl;  eoft  (IofmhI  diuky 
yellou  with  iil")Ut  5  iiKlifiiiii  t  hhn  kixli  cliliinic  lunula';  cuikIuI  with  aUitit  6  vt-rtical  duHky  iMinilM,  the 
lower  part  of  the  bandii  beinx  the  brooder;  anal  colored  eimilar  to  soft  donal;  pectoral  yellowish  with 
indication  of  5  or  6  narrow  darker  lines;  ventrmls  daaky  with  whit*  marKin. 

Thia  Mpi*fir<  liMs  the  fonii,  troiifnil  riilcratimi.  atiil  forkfil  toui»iU'  of  tlio  .lapalii'?^'  !<]H>4'ios,  flttHumgo- 
biu$  bruHtuui,  but  it  difierH  in  some  detail.''  >>t  ouluratiun,  notably  the  pru^tencu  of  dark  lengthwise 
•tnaka. 


Fm.  W.—<V'UMtgob{ui  raUiganit  JonlKn  &  new  nfKTic*.  Tyi«'. 


Foar  apecimeDa  from  the  lower  reacbet  of  Vaiaigano  River  at  Apia,  and  one  apedmen  from  Pigo 
Figo.  The  type  la  no.  51774,  U.  S.  National  Mnaeam,  fram  Vaiatgano  River,  near  Apia,  length  9 
indiea. 

CHJKKOOOBIUS  QUI. 

We  refer  a  Samoanapeciea  to  thia  Japanese  genua.  It  agrees  with  the  type  in  the  elongate  body, 
till-  siTiall  scales,  the  pf^iecting  lower  Jaw,  notched  tongue,  and  in  tlie  abort  Una,  the  domi  having  hot 

1494.  Chsenogobius  erythrops  .Ionian  tV  Scale,  new  siteciea.    .^oioa.    (I'l.  xxxvii,  fig.  3.) 

HeadS.1  in  length;  depth  5.5;  eye  3.2  in  head;  dorml  vi,  9;  anal  7;  aeaica  aboot 41  oonnting  from 

poetorior  margin  of  oiw-n-lf;  xnout  X4  in  hi-ad. 

Ikxly  elongate,  l■oIIlI)n•^■}H•<l;  Hnout  |M>intc<I,  the  under  jaw  decidedly  the  longer;  mouth  large,  the 
angle  under  the  anti-rior  margin  of  eye;  t*'etli  in  jawtt  in  a  mngic  row,  with  •■oine  of  the  anterior  onea 
enlaiged  and  distinct;  teeth  on  vomer,  none  on  palatines;  tongue  notched  at  tip;  open-leand  prcoperde 
entire:  anal  iwpilta  distinct;  depth  of  eaodal  pedvncle2.7inbead;  apinomi  dorml  with  itsorifrfn  above 

mI  VI  iitral-,  il.H  loiigot  jspitir  in  In  inl;  haw  of  foil  dorsal  1.7.5  in  hcail.  it*  lonjrot  niy  al"  'i' 
anal  similar  to  wifl  dorsal,  itH  baxe  and  length  of  ruyp  slightly  leaf>;  origin  of  anal  alxuit  midway  U-twev n 
eye  and  base  of  caudal  fln;  pectoral  1.75  in  head;  in  the  ty|ie  ciHi  imen  the  upper  5  rays  are  not 
connet-te'l  except  on  basal  half,  but  they  may  have  Imimi  torn  looee  accidentally;  ventrala  united, 
diHk-.>'ha]>eil;  the  anterior  membrane  with  2  iioint.",  the  diameter  of  dii«k  2  in  head;  caudal  rounded, 
1.75  iti  head. 

Life  color,  .pearly  white  above;  sides  darker  and  with  black  points;  eye  rwy  around  pupil;  rosy 
longitudinal  preoenlar  ban  on  head. 

Color  in  siiirits,  alnio-t  imiform  white,  with  w-attcreil  fine  dots  like  jiin  jiointti,  a  flight  duf>ky 
blotch  at  Ini.<^'  of  caudal,  one  on  snout,  and  another  po>terior  to  eye;  markings  all  indistinct;  fins 
withoat  marking!!,  except  i^ome  very  line  scattered  dots  like  pin  prickx. 

One  specimen,  from  Pago  Pkigo,  typ<-  no.  517S1 ,  T'.  s.  National  Museum,  length  0.6  inch. 

AWA0U8  Steiadadiner. 

J^K  .trtvioiM  Cuvler  A  Valenciennes,  Hist.  Nat.  Pois^.,  xii,  l»5,  ]K:t7  (ucrUaru,  etc.), 
Ami'iut  Valencienner',  Steindacbner,  Verb.  AkaM.  \\  is,«.  Wien  isdO,        after  Cuvier  A  Valen- 
dennes,  no  exphination;  no  type  named,  reference  to  Valenciennes  implied. 
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Chmophont*  Poey,  Sy*t.  Gob.,  320  1874,  {hucctdfntut^hmMa). 

Awaout  Bieeker,  Rev.  Gob.,  320,  1875  {oaUaria). 

Wdki^tharynx  Ogilby,  Ppoc.  Lian.  8oe.  N.  8.  W.  1887,  769  (erat$iMiH$), 
This  genus  contains  luiye  Kobies  of  the  tropical  rivere,  characterized  by  a  i>ecuUar  pl^jwiognouiy, 
and  by  the  praoenoe  of  amall  fleshy  flaps  on  the  aboukier^rdle;  tongue  adnate  to  floor  «f  stoath.  It 
is  probable  that  the  gBtierieiMune  if  uoonfl  duMiM  beadofitod  fortbtagvoap^  ontbaitraqgth  of  Ha«e 
in  a  sabgeoeric  mue  by  Steinilach  ner. 

14es.  Awaous  stamiaeua  ( Valen(-i<-nnt>«i).  Hawaii. 

1406.  Awaona  ooaUazia  (Broaaaooet).   Jiano'o,-  i'a  pala,   Tabitii  ijoinua;  BaiotoQga;  Fiji,  in 
streanu. 

OiMtu  imUiirU  BriMisMinvl.  Dvv.  K'litli..  pi.  112,  I7K!.  Tahiti,  roll.  Snlttiiilrr.   Cuvt«r  4c  Valenrirnnfo,  ilUl.  Nat« 
lH>i».,  XII.  SKs  INIT,  Ilf  lU-  KniiK'v.   Onnllu-r,  Klwho  iUt  .<;u(1««'«',  1T7,  Uii.  \0K,  Og.  c,  Snimn.  lUmtonKii,  Vltl  Ijeru. 

We  have  2  specinu-iiH  from  the  streain  at  rapi)  I'a^o  and  2()  i«|>«Miiu'tiH  of  variout<  from  the 
Vaitigano  River  at  Apia.  The  Hjieciea  i«  common  in  the  river  where  the  current  i»  broail  and  swift. 
It  reaches  a  length  of  0  inches.  There  are  scaled  on  upper  edge  of  cheeks  and  opvrclee,  nut  on  the 
whole  aide  of  bead  as  iihown  in  (iiintherV  tigure. 

life  colon  of  2  specimens  from  Apia,  called  mano'o  iapata,  mottled  green;  dorsals  and  anal  red- 
tinged;  a  hufge  black  oceUoa  on  donal;  caudal  with  S  or  8  Uaek  ban;  soft  dorsal  with  3  Mack  ban; 
ansl  reddish,  pale-edge;  VMttial  reddisli.    Adult  malet  nearly  black  with  black  lower  An. 

1467.  Awaous  crassilabris  (Gunther).    Rivers  of  Oualan;  Anciteum;  iJhortland  I.  (Seale). 

Oobiut  rraailaMt  (iUnUtcr.  Klwhe  tU-r  HUdw'r,  17K,  ]K73,  Oualkn.  ADcUaum. 

This  species  is  common  in  the  streams  of  Malane.-^ia.  It  was  not  takoi  by  ua.  It  resembles 
AttaouM  oceUaru,  bat  lacks  tlie  blaek  ooelios  on  the  doml.  It  imy  not,  bedlBennt  from  .^tanaoiM 

1468.  AwAooa  gimmonala  (Cuvier  A  VateDdennea).  Chiain. 

OMuK  tju'tmrnrit  r'tivit  r  &  Valwwlwwm^  HIK.  Wst.  Mm^  XII,  101,  WT.etfessMSf  Oaaak  laBvafi^Ban.8iiL 

Phil.  1S7»,  7,  UuMi. 

1460.  Awaoiia  genlvittatua  (Cuviar  A  ValendeniMs).   7Ui   Riven  of  Hawaii;  Fiji;  Samoa; 

Tahiti;  Nt'w  H.'liridt.'i'. 

(.(V.n/<  .J.  ni/ur.i.'Hj.  fuvii  r  .V  Viilpnelennca,  op.  pit.,  M.  1"37,  Tahiti,  namhi-r,  rinclic  «lfr  8ii<l»«?,  170,  ta(.  910,  flg.  <•, 
ThIiUI  Fiji.  Siiiiii«.  Hnwali. 

.Abundant  in  the  quiet  i>ools  and  alnggisli  reaches  of  the  Vaisigsao  and  other  riven.   We  have  5 

specimens  fruoi  Vaisiganu  River. 

UXUAf  Jerdaa  A  leale,  aav  gaaas. 
Exjfria$  Jordan  A  Seals,  now  genoa  of  tiobiidn  (  Gabbia  pmUmtgoidtt  Bleaker). 
•  1470.  SajiiM  poBteaBgaidaa  (Bieeker).  Ponape;  Shorttaad  L  <8«de):  Gbbn. 

G-Mmj-  punlanffoittn  Blwkpr.  Xat  Tlj<l  Ni-il  It»il  .  v,  J»3,  J42. 

This  Eaat  Indian  species,  not  eeen  by  w,  m'^-niblif  an  Awaoiu,  although  figured  as  having  the 
clia^  fnlly  scaled. 

AKBLTOOBniS  Blssksr. 

AmblffgobiuM  Bleaker,  Arch.  Heerl.  187.5,  .iT2  (xphitix). 

Odonloj^ofrina  Bieeker,  Arch.  Neerl.  187.5,  323  (ht/nonui*). 
This  genus  ii^  •liHtin^'uiHhcil  l>y  the  small  sK-ak-^,  the  robust  form,  and  the  presence  <rf  strong  canines 
in  the  lower  jaw.   The  species,  like  most  of  those  of  the  related  genus,  JlerDgoHm,  are  cross-banded. 
We  can  aae  no  generie  diflenneea  sepanUng  ChlantogtAiua  tnm  AmblytfubittM, 

1471.  Amblygobitaaoeinleiaeitia  (Kaer).  Fiji;  Onafaui. 

(;,J„  .M    r/iicinrfu*,  Kner,  Hlu.  Ak.  \Vl!«.  Wl<  ii.  3l.  Oualan,  Fiji. 

1478.  Amblygobiua  phalsena  (Cuvier  A  Valenciennes).    Vanioolo;  Samoa;  Palau  Is.;  Toinga; 
FaUt  (8««1e). 

UMunphttLiH.^.  Cum.  r    v.li,  i  ,  iviinvis  RIM.  Nst.  Mm.,  XII, 92;  1M7, Tsalcato.  Oflntlwr,  flsrliB  ilcrOIKkss, ITB. 
tat  Ul,  falau,  tiaiiKM,  luuga. 
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I'liiy  !iiiiii1j5iiiiic  ^jn  cii-fl  18  ratluT  foliitnoil  iitl  the  -<ift  loittiiiii  U-liirxl  thi-  <'(>n|  IMil  of  Apia.  It  i.« 
cloHely  ri'l!ite<i  tu  .iiii>-liitjttlnu»  ht/iiotimiii,  tilt'  ^'ftiUM  U'iug  (.-harac-terizvii  by  the  prmiWB oi  raUter  utrung 
cuilneNoii  the -uk' of  the  jaw.  Siilcx  Mimll.  ck  wring  top  of  tiflsd,  and  extMtdloff  on  opendeabove; 
pectorals  with  no  Hiik-like  ray«;  tlonwl  vi.  15;  aiml  14. 

Life  culiin*  of  a  opwimen  from  Apia,  <Urk  olive;  A  dark  bn>wn  lNin<i!>,  e«ich  mljrwl  on  bi»th  sides 
with  light  hhie.  the  UiiicN  hrnadir  ihun  ihi'  i;r.iy«T  in torjii from  miilille  of  t-ach  brown  band  a 
narrower  bar  crosses  Uie  back;  head  with  many  oblong  and  round  sky-blue  spots  darker  than  the 
IntenpaeM;  2  rows  of  orange  spots  on  eadi  sMe  of  nape;  a  round  black  shoaMer  spot;  soni«  blnish 

obloiifc:  <l;f^bf>^  on  friiiit  of  f.i<lc;  lirvt  llllr^!lI  olivi',  w  ith  ;i  !'lark  oMitral  blotch  iiii'l  it  blark  r.lfi-;  !*to|i<1 
dorsal  motiliil  (iray,  tlu'ii  e'ljftsi  with  li>:lu  yellow,  hUn  k  atnl  brown;  cauilitl  browni^ib,  •iusky  U-iiiml; 
a  black  •m  cIIus  neur  basealiove;  anal  K'^Hyi-'-'b  with  a  row  of  whilit<li  vfHtUi  at  bate  ami  h  black  edge; 
ventral  black,  paler  centrally;  iM-ctoral  bright  golden  yellow,  with  a  blue  horisontal streak  and  2  blue 
at  )ia.*<e.    Bttdy  comprcHsfii,  the  (k'sIc!'  ratlit»r  xiiiall. 

Another  H|K'cinitTi.  iiiali',  bun  4  plain  black  rr.>---lijin-  and  •')  oi-clli  on  raiidal  irregularly  placed; 
the  black  margin  brutider,  the  donnl  with  2  rowu  of  bltiish  dots,  the  anal  with  a  bluiah  streak. 

A  third  specimen  from  this  looalit)*  was  olive-im«n  with  ronnd  spota  of  grayish  bine  on  head 
Kurroninli'd  by  dark  bliii-  strealt;  fintdomal  olive  witli  a  Mai  k  spot;  M-cmd  doi^al  nlivaci-tjUH  mottled 
with  dark  brown;  cuiirlHl  light  brownilh  with  2  black  i«i><)Us;  a  black  ttpul  above  gill-opening;  lower 
fins  pale. 

Seven  specimens  from  Apia. 

1478.  Amblyg-obiua  papuanua  ( Peters).    New  Guinea. 

(.<Viiui>  j"ijiiirt;iiii"  I'l-!!  r>,  Hcrl.  Mi'H.  IsTi'..  KKi,  New  Outnea. 

1474.  Amblygobius  sphinx  (C'uvicr  ijc  Valencicnnea).    NcwOoinea;  Ku8t  iudies. 
A  Toy  roboat  ipadea  with  blaek  cross-bands. 

CHTPTOCSHTEUB  Ehrenberg. 

<\>i}tlirr,  itlni.*  I  Kbn'nlHTrg  l  Hlccker,  .Vn-li.  Ni-crl.  Ih7r>,  {rrifi>ti>rriitruii). 

Tlx'w  genu!<,  uiidcrvtood  by  lu,  compriacM  gpecitai  allied  to  JthinoguhiuM  but  cuvenxl  with  muall 
scales,  instead  of  huge  ones. 

1476.  Otyptocwatrua  toveoaftletiui  (Gflnther).  TooBa. 

Gobiut  Irutyttlirttit  nnnliitT,  I'nH-,  Znol.  8or.  1871.  IVM.  Toapi.   niitiltier,  Plwhr  ilrT SOdiM,  ITt, TOOflS. 

This  species,  which  we  htvo  not  seen,  seems  to  belong  near  Crjfplocentrtu^ 

nnum  Jardaa  ft  Bvmain. 

1476.  Titwurfft  claweaaa  Jordan  it  Evennaiin.  Hawaii. 

vnunui  Xoidaa  *  Ma,  aaw  |«Ma. 

AetopkMi*  Jotdan  ASeale,  new  genos  of  Gobiidie  (CMUiBaphlbaluuntmiu). 

This  genoB  bi  cloi>e  to  GiAti>mtHiin  { hculalu») ,  and  HiU  doaer  to  OxuvtriMhyt  (Moan),  diltvriag  from 

lK)th  in  the  prej^cni-c  <>f  a  tentacle  alwive  the  eye. 

1477.  Faelaphiaa  ophthalmonemua  (Blceker).   Samoa;  Fiji;  Akyab;  Kaat  Indies. 
AoMm  OfMhalmonema  Bleeker.  Nat.  TIJdi.  Ned.  Ind.  1M6,  xil,  Av. 

Kadtno'jubiiu  upMhalmouiiiiii,.  uantluT.  FIkIiv  dcr  SOdaee,  18U.  tut.  HI,  dg.  B,  Tonga,  Kl;i,  Akyab. 

Life  colors  of  an  Apia  t)}MH-itii<n.  a  black  bar  below  eye;  doll  olive  with  quadrate  and  other  blotches 
along  Hide;  back  mottle<l;  no  paU'  spot?;  no  bright  colors;  fins  mnch  mottlc<l;  dorsal  with  a  black 
blotch  on  la.»t  ray«. 

Three  specimens  from  a  Biujq{i«h  bayou  of  Va>i<igaiio  Hiver  at  Apia.   Dorsal  tilamvntaus. 
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WAITEA  Jordan  k  Seale.  new  g«nai. 

W'aitrii  Jordan     Seah*,  new  genua  of  Oobiidw  (tyjio  (iobiu*  mi/iUacina). 

This  uciiui',  uf  whirh  (nihiim  mtfuliinim  ia  tho  typo,  u  clom*  to  iitihiontUu*,  but  it  hao  the  maxillaries 
pixxliK-iNi  l>a<-ku'anl  ii(t«-r  the  fasluim  of  OpMtiMjitalhu*.  It  in  namctl  fur  Mr.  Edf.'ar  R.  Wait*-,  of 
Syilney,  tliepxct-llent  t  iiraturof  ti-'heo  in  tin-  Australian  Miii'fum  (now  at  the  Museum  of  Christchun;!!, 
yew  Zealand). 


Flo.  91.— Hiiifm  mynlitrihii  ifiivirt  lit  Valenclennea). 


1478.  Waitea  my»tacinft  (Cuvier  &  Vali-nrifnmn).    Kamua;  Java. 
Color  nearly  plain  olive-jpwn. 

OOBIICHTHTB  Klnnzlnger. 

Tim  Kt^nuH  hoe  the  c-longate  hotly  and  sharp  caudal  tin  of  GobionMut,  but  the  upper  teeth  are  in 
on*-  stTitf . 

1479.  Oobiichthya  lonchotua  f  Jenkins).  Hawaii. 

1480.  OobiichthyB  papuenaia  (Cuvier    ValencienneH).    New  Guinea;  Eaat  Indies. 

OOBIONSLLUS  Qirard. 

Tliix  KcnuK  l  ontains  elongate  species  with  the  i-audal  fin  produced,  the  lower  jaw  flat,  and  the 
teeth  xniall,  in  bands, 

1481.  Oobionellua  atriclypeua  (Ctarman).  Fiji. 

li'tbiur  alrirlffiKuit  liiiniiuti.  Kiill.  Mil».  ('<iin|>.  /ixil.,  19tKi,  'JSS,  XXXIX.  with  pliite.  Fiji. 

This  specie.^,  frotn  Fiji,  in  unknown  to  u.x.  From  the  slender  form  and  a«'uniinate  caudal  and  the 
teeth  in  band*?  we  refer  it  to  (iohhiiellun. 

OOBIOPTSBUB  Bleakar. 

G'lliioitl^nm  Bleeker,  .Vn-h.  Xeerl.  1875,  .111  {hrnrht/itteniii). 
TUif  fcenuH  differx  from  .4/mn7t/^j<<'«  iti  the  lar):<>  Hi-alf!*  and  chorl  dorxal  and  anal. 

1482.  Oobioptema  farcimen  Jordan     Evcnnaiui.  Hawaii. 

APOCRTPTODON  Bleeker. 

.S-alcH  aliout  50. 

1488.  Apocryptodon  faaciatua  (Macleaiy).    New  Guinea  (Troc.  Linn.  Soc.  N.  8.       1884,  268). 

FSEirSAPOCRTPTEB  Bleeker. 

PtittdnpocrypU*  Bleeker,  .\rch.  Neerl.  1878,  327  {ianceoUitus). 
This  vrenus  is  said  to  differ  from  Apocryptrr  {tinttt)  in  the  tumid  teeth  and  the  minute  scales. 

1484.  Pseudapocryptes  lanceolatus  (nim-h  A  Sdineider).    Tahiti  {Kner,  Novara  Fiache,  180);. 
ICai<t  Indietj. 
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14B6.  BMudiq^ocryptM  pimctnlanun  (De  Via).   South  Sms  (piotatily  Biiiki  Qniap). 

Gnhlomma  jwrnrtufarum  De  YK  IToc.  Linn.  f>*te.  S.  S.  W.  1884.  tt». 
Thin  (ipecies,  an<l  the  i  lo^-ly  alliM  Ofibiotoma  guUulatum  Maclwy  from  Australia,  Mud  to  Iw 
•caleleiw,  must  be  haiied  on  .'ih'i  Imcii!'  of  J'xrudapoetypta,  ni  which  tb«  minnte  Kalai  have  been 
overlooked.  They  have  no  ailiiiity  with  Oobiouma. 

■m  Jvtian  ft  SmO*.  imw  gWM. 

J/ifir«  Jonlati  t<c  Soalf.  new  (reniiM  of  ( Ji.hiiiir  <  rlri-jiUirrjit] . 

Thin  fferiii.".  ♦ypif'u"'!  hy  M'lrt  utrigUiifrjvi,  litu*  lliv  a}>{N>>inuu'c  of  an  onlinan-  ii>>\iy  vvitli  iiiiiall  wtilt*, 
aa  in  CnijiliK-mtrnf,  whitli  it  inucli  rc^wmbleH.  On  the  vomer,  hoWfvtT,  aiv  2  or  3  large  hhuit  teeth, 
and  the  head  \«  provided  with  minute  fiUunents  and  porefl  arraogni  in  tftraiicht  liitm  and  nioninft  in 
Tarioui!  directions,  wmewhat  aa  in  <iui$qttUitu  and  in  Drombut.  Ttu  canaU  on  the  planet  Man  perhaps 
Jaitify  the  name  of  this  genus. 

1486.  Mara  atrigilliceps  .Tonlan  &  Seale,  new  KiH^-ii-!".  Samoa. 

Head  3.2  in  length;  depth  5;  eye  4  in  bead;  snuut  5  in  head;  doraal  vi,  11;  anal  i,  9;  acatee  65, 
countltiiif  ftnni  posterior  mai^^in  of  operrio. 

Body  I'luui^'atc,  <'ornj>n>?w>l,  tlii'  atiterior  profile  roiiti'Ici!:  jawx  ojiial:  itioiitli  r.stlicr  larv»»,  the 
angle  below  uiiildle  of  eye;  aeverul  rowa  of  »>iiiall.  Kluirp-poiuted  tiMith  in  jaw;*;  rather  large  blunt 


tr-eth  riti  palathie^  and  vomer,  no  teeth  on  tonpue;  open-le  and  jirtopen-Ie  entire;  head  without  ecalea: 
a  uuiuber  of  line  dixtinct  rained  ehain-like  lines  ratliatini;  fruui  eye  and  extending  over  or  acroea  the 
dieek;  one  acroaa  the  nuchal  region.  Joined  by  3  or  4  other  similar  lines  which  run  longitudinally  OB 
nochal  region;  theae  probaUy  serve  aa  •  mncua  ayetem;  caodal  pedande  2.75  in  head;  second  spina 
of  soft  dorsal  elonffate,  filHimn,  about  equal  to  length  of  head;  base  of  soft  doftal  l.SS  In  head,  its 
lonj.'i-!'!  ray  l.T'i  in  liea*!;  anal  Hiniilar  to  sofl  d<iryal.  hut  with  l>a^«  and  tlie  anterior  raN."  ^li^ditly 
aborter;  |>e4-tontlH  1.1  in  head,  the  ti|ia  under  origin  of  w^ft  dontal;  veiitmU  united,  rather  elongate,  1.25 
in  head,  a  distinct  shallow  msmbranoas  cnp  at  baas,  the  membrane  entire;  caodal  rounded,  abont 
1.S5  in  besd. 

Life  rolora,  tlark  olive  with  4  narrow  grayish  erot<«>-l>and!',  rather  olMuns  front  of  head  duaky; 
lower  part  of  head  hrcnse-olive,  with  (i  nharjily  definetl  irrejfular  white  eroeK-liatid^;  ttiniilar  fainter 
crosn  lianda  on  belly;  the  white  bar  from  front  of  apinoiu  dorsal  craesiiig  base  of  pectoral  and 
fanning  a  ring  about  body;  base  of  pectorals  with  white  raarfolings;  flns  dualty  olive  with  no  clear 
maifcingM  -l  ult-:^  ^niall;  head  with  numerous  line^  of  small  pores  each  with  a  minute  filament. 

Color  in  !<j>iritH  gray,  with  Hlight  hluiah  wa«h;  alxmt  -1  indi.-'tinet  dusky  blotches  along  xide,  the 
blotch  on  Hide  of  caudal  peduncle  being  mmt  <li!^titi<  t;  5  distinct  bands  of  black  alternating  witli 
tilnish  wliite  surrounding  ttie  under  part  of  head  and  ttmat,  tlie  posterior  bsnd  white  and  extending 
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from  upper  posterior  mariTin  of  opercU^  arntiml  thorax  at  bat<e  of  ventralfl:  About  5  light-blui-  bamb 
anHind  belly;  3  indistinct  lighter  linea  over  the  back,  2  on  nuchal  resion  sad  1  extending  obliquely 
down  from  biiae  of  epbiooe  donal ;  do««d  llni  gisyM»  trith  about  6  oUiqne  doRky  Imee;  2  or  3  indistinct 
«lii-ky  Iwnds  on  c-audiil;  pectoml  witli  .T  or  4  very  imiistim  t  du.-ky  cro»«-)Kmi!-,  the  beaeof  the  fln 
bluish  with  2  or  3  dusky  blotdi«j;  anal  atMl  vt'Utral  du«ky  wittiuut  distinct  marking. 
One  •padmenftKMn  Apia.  Ijrpe  no^  51778|  U.  8.  Natioaal  Mnaeiam,  leogtih  2  inehaa. 

ZBLUMOILLA  Yotaaa  ft  tMla,  new  gaaaa. 

KeUoggtUa  Jordan  A  Sealo,  new  gt>nu«  of  (tobiida>  (cariliifiliji). 
Brilliantly  colored  Uttln  fishes,  allied  to  Gobiotoina,  the  bo<ly  nakiil,  but  with  only  G  donal  apinei^ 
the  body  and  head  nu>re  elongate.  OiHwlradilof  Samoa.  Tbegeuua,  typified  by  KelloifgeOatanlaiaHi, 
ia  named  for  ita  diiooverer,  Venwn  Lyman  Kellogg,  protawr  of  cntomologr  in  Stanford  Univerrfty. 

1487.  Kelloggella  cardinalia  Jordan  A  St-ale,  new  species.    Saitioa.    fPl.  liii,  fip.  1.) 

Head  4.5  in  length;  depth  6;  eye  4  in  head;  dorsal  vi,  13;  anal  9;  no  scales;  interorbital  one-half 
of  ey«;  anont  4. 

BikIv  clonjr.ito,  compreft^-d;  anterior  profile  rounded;  the  lower  jaw  a  little  the  shorter,  the  angle 
under  niiddle  of  eye;  small  sharp  teeth  in  jaws,  none  on  vomer  or  palatines;  uperi'le  and  yire<i|)erde 
eiitin-;  wi  lth  (if  gill-opening  2.1  in  head;  caudal  peduncle  strung,  iti^  de|it)i  1.5  in  head;  origin  of 
spijious  dornal  ])<)»>terior  to  a  line  witli  base  of  ventral;  base  of  opinona  donal  1.16  in  head,  ita  longeat 
spine  2  in  hea<l;  Wiso  of  soft  donal  2.8  In  length  of  fish  withoat  randal.  Its  longeat  tay  2  tn  head; 
pectoral  sligiitly  luiigi-r  than  head,  i's  tip  on  line  with  sixth  ilnrsal  f^piiie;  ventnils  stnall,  1.2  in  head, 
their  origin  l)elow  axil  of  pectorals,  their  tips  on  line  with  base  of  fifth  dorsal  spine;  the  2  fins  fully 
onited;  oiadal  ronnded,  eqoal  to  head. 

Life  CKlor-  of  the  tyjieHiKn-iinen  clear  gra.<ii<  green,  rafluT  pale;  Kith  dnrsalc,  randal,  ami  anal  bright 
irherry-rtvl;  anal  greenish  in  front;  pectoral  and  ventral  green.  Two  larger  s|>eeiniens  were  greeniah 
black,  nioro  gneoiah  anietioiiy;  donal  and  anal  bright  orange  edged  with  black;  pectoial  and  ventral 
biigbt  golden  green;  candal  gray. 

Ook>r  in  spirit<i,  a  uniform  dull  green,  a  little  leaa  shaded  on  bead  and  belly;  fins  all  yellowish 
wliite;  some  qpeduwns  with  a  dosky  maqcin  to  donala,  oaudal,  and  anal;  tbe  doraala  are alao  darker 
at  base- 
Three  aperimens  from  Pago  Pago.  The  type  b  no.  61786,  U.  8.  National  Moieam,  lei^h  1.12 
inche*. 

1488.  Kellog'g'ella  olig^olepis  (Jenkin^i.  Hawaii. 

Thin  ciiecieH  liearf  liitle  rcM^  iublanix'  to  the  genus  Enypniat  to  which  it  hiis  been  referred.  It  may 
be  provisionally  placed  in  K>  ii'„/,jella,  from  which  It  diffeta  in  form  and  In  the  pnaenee  of  a  few  aalee 
on  the  posterior  part  of  tbe  body. 

MKIUMUI  KaU  ft  Tan  Maaaalt. 

^oMbdbn  Kohl  A  Van  Haaadt,  Bleeker,  Boroe^  407. 1861  (AMrie). 
Small,  deep>bodied  gobiea,  entirely  aenldeaa;  jawa  with  canine  teeth. 

1489.  Oobiodon  histrio  (  Kuhl  <^  Van  Ilasselt).    Tonga;  East  Indies. 

1480.  Oobiodon  tivulatua  RiippelL   Tahiti;  <3uani;  Tonga;  Bonbani  I.;  Vavau;  Solomon  Is.; 
Madoro;  New  Britain  (Peten,  Berl.  Hon.  1878,  840);  East  Indlea. 

1401.  Oobtodoa  oananuis  Bkeker.   FI}i;  Eaat  Indlea. 

G'f/ii'Kinii  erramauii.  GOnlber.  FWhc  dtT  80il««-c.  ISO.  P^JI. 

140S.  Oobiodon  atrangulatus  <  larman.  Fiji. 

OhMmImi  atmnguMiu  UaniiBn.  Bull.  Muk.  Comp.  Zaol.  XXXIX,  IMM,  SB,  FQI. 

14M.  OobiodoB  fbwidoa  De  Vis.   BankaOnmp^  eaatof  New  Gmnea. 

OolyMon  HavUuM  Dm  Vis.  Pruc.  Una.  Soc.  S.  8.  W.  UM.  449. 

1404.  Oobiodon  axillaris  De  Vis.    Banks  ( :rr>n|>,  eai<t  <>f  New  ( Iiiinea. 

1405.  Oobiodon  lineatus  De  Vii^.    Hanks  <  irmip,  east  iif  New  ( iiiiin  a. 
1496.  Oobiodon  inomatua  Ik*  Vis.    Banks  (iroup,  east  of  Neu  <  luiuea. 

n.D.F.iaiir>-sT 
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PSEVDOOOBIODOV  BlMkm. 

piu-u'{ofjr>l'itxlim  BIc«-ki  r,  An  d.  Neerl.  1875,  309  (eifrutitt). 
No  tsitiiiu'  twth,  otherwise  like  <io>>iinlon. 

1497.  PMudoKobiodm  dtriniu  (Rup()«ll).    Clitui  (bi(r-heMl).   Sunoa;  Poompe  (Gunther);  East 
Indite. 

Thu  apedea  ia  very  abandant  ia  tb*  coral  iwla  •(  Api%  wbof*  we  obttined  32  fgnemmm.  Tbe 
ITOond  color  varies  from  yellow  to  IwowB,  bdt  the  bhl*  w^ai  atripoi  ara  vtry  coBatent 

<  liH-  itiii  ii  in  life  from  Apia,  yelluw-olive;  fina  iflonOge,  the  olges  tIe«-[>  ■■rantrt',  the  first  <iond 
adged  with  black;  iria  ocaoga.  Another  waa  brown,  tinfed  with  orange;  a  blue  line  down  from  eyie; 
■  bb^operenlarapotwith  a  vertical  Une  fine  before  and  behind  it;  onofedeepeet  under  eye  and  on 
cA^e  of  [KH  tur.il.  <  Hher  gftpcimena  were  blacki^ih  olive;  fine  all  bniadty  edged  with  Uackiah 
no  black  edgt-  on  doreal;  a  black  apot  on  end  of  opercle. 

Peeudogobiode*  WKtieeUa  (HadM^}.  Hew  ( 

f  VMC^  UttBa  Sofia  2f  •  Si  W>  UBI|  HBa 


.SWo;,f^r'M  <;i!!.  Pr..<-.  A.'.  Vat.  8d.  Phita.  l'*'!0,  101  (Kfaywui)  ■ 
Lower  jaw  with  2  cauinei*  ia  froilt»Hioat  tumid,  projectiDK  over  the  email  mouth;  body  with  email 


1498. 


1800.  ttqravtonM  tnnianM  (OamJMr).  Fiil;  Aaeitaam;  Shdm^  In  ( 

anttfmm  loqutrpkUm  Warn,  MW.  AM.  Wle^  Wlaa  M».  U,  Vhl  Lww        WaawMl  amaa^  not  ol  Ca«lw  * 
ValcwriewiOT. 

Mct^ii  ZniAMrwa  Iwfalflter'^^wdOT  Mdiict!  IM,  Vu'Lwra,  AaaHMun.  Hmw  WUbMm.  Oeflvto4}m«t. 

Pmr,  T/tkA  Ixmdnn  ]WM.  161,  Aneiteum,  Vltl  Leru. 

Xitfe  colont  of  a  M})eciiiien  from  Vnno  I'ago,  dark  olive;  7  or  8  difiuae  ^¥J^»  along  t<ide;  a  trai-e  of 
ktenl  itripe  along  beild;  a  black  bar  below  « ye;  caudal  pale  olive  with  3  black  leDgthwiae  t<tripes,  the 
npperaod  lower obliqae;  donate  plain  dusky  olive;  pectoml  plain  olive;  acalee  mall;  fint  doteal 
pointed;  ventttl  vwy  aoMll;  bead  depraand;  nootb  Inferior;  teeth  Urge;  body  Unr. 

Two  apedniena  egiedng  very  wdl  with  QiintlMr'i  Again  wein  tnkm  in  tbe  it^^ 

1501.  SicyoptoruB  albotMBimfena  (< Innther). 

Hicyopterui  altMtmuitut  aOatbar.  Piache  dcr  sadiee,  IM.  HawmIL 

TUe  llab  it  known  only  bom  the  dmwing  of  Hr.  Andrew  Oanntti  nade  at  Hilo,  and  potallahed 
by  Dr.  OOntber. 

1608.  8lcyoptoru8  pugnana  (Ogilvir'-Orantl     Sanum  f Grant). 

Mcyrftom  pugnan*  OKlWia-Onnt,  Prw.  Zuul.  Sue.  Lonikiu  UM.  160,  pi.  xi,  SavaU. 

Tbia  apedea,  from  tiie  riven  of  tbeielandof  Saveli,  wae  not  aeen  by  na. 
1688.  Biqroyteifue  taiui  Jordan  tt  Scale,  new  epedae.  Bemoa. 

Head 4.5  in  length;  depth &76;  eye4inlieed;  dondTi,lS;  analll;  oodee aboot 6t;  ■ioat&6; 
interorlHtal  3  in  head. 

Body  elongate, cooipreiMd;  thn  eiiftiit  nninfiebat  nmjw  tliig.  owiihanging  rtieaman  miwilli,  minale 
teeth  in  jaws  and  on  vomer  and  palatinif;  'leptli  of  caudal  peilnncle  2  in  head;  origin  of  Hpiiiouji  dorsal 
posterior  to  line  with  distal  eml  of  ventralc,  its  lonKe><t  supine  1.5  in  hcud;  ba.se  of  soft  dorxal  3. +5  in 
length  witlioiit  caudal,  tt»  l<)nge!<t  my  alMuit  1.35  in  head;  Hnal  mmilar  to  soft  donnal,  its  longest  ray 
alxKit  1.5  in  bead;  origin  ot  anal  diatinctly  below  origin  of  aoft  doraal,  being  abont  equally  dietant 
betweentlpof  aiontandbaaeofeandal  fin;  pectoral,  1.1  in  bead;  ventral  diak  2  In  head,  the  asleiior 
menbraaoaaniaiiin  of  the  eap  entire;  candal  almoat  aqaare^  ite  length  LI  In  head. 
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Color  in  Bpirita,  yellowish  with  7  rather  broad  bandtof  brownish  over  the  hacic  and  down  on  sido 
tOftUttlo  Ixilow  rnedlan  line,  the  posterior  ntit*  iH'iiiK  ut  ImHt-  nf  cauilal  and  fcirining  a  (■oin|>lete  diuilcy 
rim  aroond  caudal  base;  a  row  of  about  10  amall  dark  vpots  along  baae  of  soft  donwii  a  dusky  Uue  at 
baM  of  ami;  Mm  and  top  ol  head  aonewliat  abaded  with  numto  daifc  dot*;  fina  iritluHitdMiiet 
markingi,  a  dark  spot  betwean  ejro  and  angle  of  month. 


yiii.W,  afci|wyfcwn>iii»Jw<Mi*aBate,»wr 


One  apaejaawi,  typo  no.  51786^  U.  8.  Natkmal  Moaenm,  fram  VaUsno  Bhw,  Apia;  lenRth  1.: 
inebea.  ItiananedibrTBna,aBacDt>>ML't  i  im.  thi-  ruoatddllAdof  fbeliabannaiBoiApia. 


KIC&OBICTDnrM  BlMk«r. 

yrirrotiriidiHiii  UU-eker,  Arch.  Nwrl.  1875,  :{15  (yifmtutwfu-ii). 
This  ^  niis  limy      pmvimonally  tli><tint;tii!<hiHl  from  Sinjupteru*  by  the  lai^ge  ncalen,  90  to  40. 

1604.  Microaicydium  elegana  (Steindachner).  Tonga. 

OttMuu  dN>aaiHtoaartiBir.Ha,Ak.WlnWI«i  MIMM.T»Baa. 

This  atrildagly  colored  apedaa  ia  well  diatingiiiahed  by  Ha  laige  aealea  (3S}.  It  ma  not  taken 

by  uj*. 


Bo<ly  naked,  or  nearly  ao^ 
160B.  I<entipes  coneolor  (Gill).    Kivcix  of  Hilo,  Hawaii. 

1606.  Lentipea  aeminudoa  Giinther.    Rivers  of  Ililo,  Hawaii. 

This  epecies,  which  we  have  not  w^ui,  may  Ik*  the  t  vim*  of  a  distinct  genua. 

OOBIOISn  LaaipMa. 

1607.  Oobioides  totoyenais  (larman.  Fiji. 

Uuttioidtt  (aCoynuu  Uarmau.  Bull.  Mlu.  f^iiup.  /imiI  .  vol.  xxxix,  no.  ft,  IWl,  33&,  TittO)'*  (PtJI  la.). 

PamUy  ECUEN£lDlDiS 


1600.  Fhtheirichthya  lineatua  (Menzir-1     I'aoltlc  Ocean  (CMntbar,  Ftehe  der  SQdne,  IW); 

tropical  Atlantic  (aa  a  parasite  on  liurrui  u<iui<). 

LSPTBCHEKEIB  Oill. 

1008.  Iteptecheneia  naucratea  (Linnaiua).    TalUalivUi.   Bamoa;  Hawaii;  New  Uuinea;  warm  seas 
geneially. 

One  vary  large  Kpedmen  of  thia  rommon  flah  waa  taken  at  Apia.  Oonal  zznr,  87. 
LUd  color,  all  dark  biown;  lateral  band  obeoore. 


(Aztail)  Unama.  {Rmon  OUL) 
1610.  Beh— aia  rmmasm  Lianwaa.  Hawaii; 
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1511.  BamoriBA  albMenw  (aehkgel).  Marew  I.  (Btyu  A  Hem^  BiriKqpMawam,  IWS);  Nmr 
GainM;  China  and  Jftpaa;  Ametioa. 

1619.  BaoMXopaia'biaehTFlam  (Lowe).  Iteille  Ocean;  warm  nM;  Japan. 

Fkmilj  PLEURONECTIDiG. 

101S.  Platophrys  manctia  (BrouHwnct).  Mi.  Samoa;  Jobiutmi  I.;  NewOidnea;  BoofHitnvilleli.; 

liarttton^m;  Tnliiti;  Mukntc-ii;  Tulnuii  and  Fat^  (toilof;  pjwt  Imlitti. 

IHtuKmnim  manetu  HnxinxoiK-t.  Icli.  I>'->ii»..  ITtJ.  with  platp.  Tahiti;  iMt  whikcm^  «(  Klwu  or  Uwiwhvi  -  Itntuphty* 

Itliiiiiihd*  i/i'H-iv(j.'/ r(i»  guoy  li  Ouiniard,  Voy.  I  nttiif.  Rawali  i  New  Guineas,  on  •  nMiKh  drawiui;. 

Rlinr.'.ii-  J.  '  .i  BlifktT,  K"kii».  111.  177,  Koko*. 

Khiiiut^,,il,,  hthy  j/uio,  UiiotlKT,  Cat..  IV  't3.^.  Kant  Intllui.    I'rivni.  livrl,  Mun.  la'b.  HI4,  Uuugaiiiville  In. 

TIliM  ^iiK-cira  ifl  common  on  the  Handy  ithorea  of  Samoa,  where  it  reaches  a  oousiderable  nae.  It 
may  be  readily  tli«tini;ui8he<i  from  JHtitophry*  patttherintu  by  the  laif^r  number  uf  anal  rays  {about  90), 
by  the  more  varied  i-ulnnition,  by  the  form  of  the  arch  of  the  latenl  line,  and  by  other  characters.  It 
lias  been  found  at  Johnston  li^litnd,  but  luu  not  yet  been  noordcd  fram  Hawaii.  WeliaveSepeciaienai 
hof/iB  and  Hmall,  from  Apia  and  Pago  Pago. 

lifecolonofaepednMn  from  Apia,  yeltowubgray;  iipotablaiehgniy  with  rim  of  darker  giay;  tlwm 
on  fins  grayiah  white  and  grayieh  orange;  2  dark  apota  on  lateral  line. 

1514.  Platophrya  ptmtherinus  ( Rii|i|)c-ll ).    AH.    Hawaii;  Saninii;  MarqueBU  lai;  East  lodiea^ 

I'titrr  manlmmamirum  V»k-iicleiilK-«.  Voy.  Vt-liu».  i"*)!)!*.,  3*4.  pi.  S»,  Marqueaas  U.  . 

This  apecies  is  very  tuiiiinon  aljout  Hawaii.  It  ienot  rare  about  .Samoa,  where  it  is  confounded 
with  J^alofihryt  manau  by  the  natives  under  the  name  of  ali.  We  have  4  siieciroen!*  from  Af.ia.  It 
IB  easily  distinguished  on  compariinon  of  npivimens,  the  conaUmtly  cmialler  number  of  anal  rays  being 
dli^noatic. 

1515.  natopluya  ehtorospilita  Gilbert.  Deep  eeM  of  Hawaii. 
1515.  Vlatoptavys  Irnnnia  Gilbert.  Deep  aen  of  Hawaii. 

WOmm  f eraaa  ft  ttetke. 

1517.  Scmops  apilura  ((fiiiither).    New  (niim-ii. 

1618.  SciBopa  xeuandrua  (iilliert.    Deep  .'^■m  of  fl.twaii. 

EVOTTBOBOPON  Ooather. 
1519.  £ngypro80pon  arenicola  .I'lr.ian  A  F.vfmianii.  llsiuaii. 
1680.  Bngyproaopon  hawaiiensiH  .I  tiIuii  \  Kvcniiiuiii.  Hawaii. 

P8EITDORHOIIBU8  Bleeker.    (  liUxmht^  si*  .rurilaji  .V  Sny<Ier. ) 

lOSl.  Paeudorhombua  triocellatua  (KltN'h  A  Sirhneiiler).    Taltiti  (Kuer,  Novara  Fiitohe,  18d7, 
281);  East  Indiea. 

This  Kut  Indian  epedee  ia  once  recorded  from  Tahiti.  We  doulit  the  aronney  of  the  reooid. 

1582.  Paeudorhombua  guttulatoa  Hadeay.  Ncwtiuinea. 

Piewiathnmlbu*  guttHkaiu.  Miw  li-ay,  PlDC.  Una.  Soc.  N.  S.  W.  In^I,  .'<& 

1588.  Paaudorlioailnia  oeellBtiia  Gflnther.  Admiralty  la. 
AvatfMihMNbM  MdUM  Uflntber,  ChaUrager  Flataea,  InM.  46. 
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PSCILOPUTTA  QttBOMr. 
iOM.  VoMllopMtto  hamiiMHia  Gilbert.   Deep  aen  of  HAmdL 

TJBlOOPiniA  OUImrt 
15M.  VmiQpMtte  ndulA  Gilbert.  Deep  leM  of  Hawwi. 


1696.  Antkifliunu  detdUs  Gilbert.  Deep  aeee  ol  HairaiL 

lAKAUMITI  OQbwt 
15S7.  ffamtt-'— "  ooralUans  Gilbert.  Hawaii. 


1688.  Ohaaoaaopaetta  proriffera  Gilbert.  Deep  aeaa  of  HawalL 

HEMATOPS  Ottathw. 

1639.  Vematopa  micraatama  Giinther.   Admiralty  Is. 

( OttatlMr.  ChaUnwr  FtabM.  MO,  67. 


16Sa  gaUtiawirlitliy  cwmaiiaHa  Gilbert  it  Cmnwr.  Deep  aeaa  of  Hawaii. 

Finlly  SOLElDiE. 
iOTtlWIIITHTi  naefea*. 

16S1.  flolaidrtkya  iMfeararhiBoa  (Bkeker).  Fiji  (Glknther);  Samoa  (Kner);  Eaat  Indiaa 


1688.  Xlerolba^toma  al^««tri«]a*iia  (Kner  &  Stwiidadinw).  Fi^ 

hiM.-r.       Ak  wi-.  \vi.'i>  1870,      VM Lava  (Vqt). 


A8EKAOOOD£8  Sleeker. 

1683.  A^eraggodes  melanostictu*  ( I'el-.'ra) .    liuugHiuville  In. 
AdUnumaama^kbu  FMeo,  BaLHaii.  Uat,»U,  BoMcaiavllla  U. 

1684.  A— laggodoa  pdhMidaa  (Bennett).  Open  Fadflr. 

trAir,,.  i^ttiii-iihit  nciiiirtt,  Whiilliiif  Viiyn)r<'.'j77. 1SI0,  Pacific  <i|.r!i  <..  fi 

TIlia  larval  Hule  luut  iiut  liueit  rm.-iit:[ii/.*'<l  "itu'c  tlir  i)ri>!iuut  iledcription.  We  do  n«>t  know  to  whut 
genoa  it  beloofa 

PARDACHIBU8  Ottnther. 

1535.  PardacMrus  pavoninua  ^ l^t>  i     < h' i     I'utr;  New  llcliridett  Eaiit  lodioBi 

ZSBaiAS  Jordan  ft  Snyder. 

1686.  ZeMaa  dkholopia  (Pteien).  Sew  Hanover;  BiRnarck  la 

,  BotI.  Hon.  lam,  6M,  N«w  Hmovw  (Btenwftt  ta.). 


in37.  Sympburua  undatus  GinM>rt.  Defp  twas  of  Hawaii. 
1638.  Symphttnia  atrietua  Gilbert.   Deepaiiaaof  Hawaii. 

FamUy  URAMOSCOPIDiC 
VHAHOtCOFTni  Carter. 
1680.  granoaccpua  aulphuroua  Cuvier  6t  Valeodeiuies.  Tonga. 


n^fkmmu  Cuvter  A  VakactaUMs.  Bttt.  Kat.  Fufea.  tnu.  m,  UN,  Tanga.  GOatlmr,  CM.,  it,  2». 
Tonga. 
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1640.  VMoMwopni  AifleaBacalirtiw  Knw.  Kaadftvo  In  Fl^ 

tVn«i«Mn>fNM/««nmi<!ii-n7'i/uf  Ktier.  KHz.  Ak.  Win.  Wiea IM^ lU^  IfMlteTH  (VQI}. 

1641.  UnoMoopua  papoMiaia  Btoeker.  Waigia, 

PaaUj  CHAMPSODOllTIDiE. 

GHAMnODOK  OOatkw. 

1649.  Champaodon  vorax  ( ;uiit)ifr.    \<itniralty  la.;  Japan. 
1643.  Ohampaodon  fimbriAtua  OilUiru  ilHwaii. 

Mly  PERCOPHIDlDiE. 

MAflBUI  Hm^fmimmL 

1044.  Macrias  amisaua  ^lill     Towdhi'ikI.    r)«>e|i       nf  t)i<'  Sotitham  FkMc 
Maeria*  ami»$y*  UMl  it  TownwDd,  bdence,  IWl,  WT,  PactAc,  deep 

Known  from  the  type  €Bl]r.  Slid  tobetfae  laiveet  Utbybial  flehkaown. 

Family  PTEKOPSARID.f,. 
PAKAf EECU  BlMkar. 

1646.  Fwraparda  tatraeanthoa    (Ijt(V(ieile).     Tb'oto.    Banicja;    Fiji;  Guam;  ralao  If^.;  Eaat 

Indiea. 

fmrU  MraomMw  Bleekar.  Nat.  Tl}di.  Ned.  Ind.       4IM.  OOatbcr.        ii.  Ml.  FIJI.  Aibolaa.  Oflattar,  flMte 

der  SOtee,  U8,uf.  xan,  flg.  a.  Mew,  Sunoa,  FIJL 
MngMwit  Mracntta*  Oanaan,  BaU.  Muiu  Oomp.  ZooL,  XSXIS.  aoi,  8.  a,  n]>> 
Amipmir  ««y»ahyaadMNt  Stale,  BMiap  MntMua  HOI,  tK  Qaaai. 

Of  this  iiitiTi'!<tin>:  ^]>i  l  ii  ^  imlf  a  dozen  R[K><  imt»iig  wort-  ohtiiiin  'l  in  the  rwfs  of  Apia. 

Life  colors  of  oue  eiwciuien:  The  dark  markings  bright  olive  brown,  the  belly  white,  Uie  upper 

parte  light  oUve;  no  red;  •  hxgb  pare  white  epot  on  ceodal  with  MlaA  befoie  it 

1546.  Vnnpenie  hemph^Mlma  (Ehrenben).  Fiji  (GQnther);  Looiaiwlee;  But  lodlee. 

1647.  Venperda  snafhonomn  (BIceker).  Shortland  I.;  SoIodumi  Qroop  (Seele);  £Mt  Isdlee. 

1648.  Parap«rcia  albo^uttata  i'<;riiither1.  Misol. 

Pcrrit  <tUmigitltatu$  Uunlbcr.  Aaii.  .N'nt.  Ill«t.  luri.  rSI.  HImL 

OSraUl  Jordaa  * 

1649.  Denrae  eehewinelnnrtl  (Btaiudaehner). 

,  BaU.  V.  fl.  Fbii  CMut.,  z»,  UW  (IWl),  W.  flf .  l«k 


HSOPSBCU  It 
1660.  Weopegcia  loeeOTlrMto  Gilbert.  Hawaii. 

BEKBlOn  Iteiadaahaar. 

1651.  Bambropa  lllifera  Gilbert.  Hawaii. 

CKBIONEMA  OUNrt. 
1562.  Chrionema  chryaarea  (iilUfrt.  Hawaii. 
1668.  Obrionama  aquamicepa  liilbert  Hawaii. 

Otomwnr  Jaedaa  *  Blaifee. 
1664.  OeopMuron  ineinam  Gilbert.  Haw^i. 


i^iyuu.ud  by  Google 


THX  Fjran  or  saitoa. 


415 


FkMHy  HARPAGIPBRIDiC 
mMOmiTA  iHin  *  VlHrtw. 
1056.  DrMMiMttotowaiiMMlaOilbart  Deep  iCM  of  HawsU. 

Faafly  RHTACICHTHTIDA 
Ulf  AfflUHTHIf  Braleifer. 

Platftptem  Carier  dc  Valencienne«,  Hir<t.  Nat.  Poim.,  xii,  321, 18S5  (otpro);  mme  preoncBpied. 

Rh'tneichihyM  BoalenKt-r,  Ann.  .Mat'  Nut.  Hi.nt.  1903  (a»j)ro). 

1000.  BhyMlohfliys  Mpvo  (Kubl  &  Van  Hasaelt).   Swift  riven  in  the  tiolomon  la.  (tiuntber, 
Ftaehe  itn  Smdeeab  191);  Ewt  Indies. 

Family  CALL10NVMII).-E. 
CALLIU&ICHTHY8  Jordan  ft  Snyder. 
1097.  (MltiurkMhye  •impUeoKnls  (Oavier  &  VUtnciaiiiiee).  Oohd. 
1558.  OftUlwiolifbysdMOtKlas  Qilbert  Hkiroii. 

1550.  OalUwlciMiiys Jqponieaa  (Houttajn).  New  Qainea  (GOnllwr);  Japan. 

OUUmnm  Ilna—e, 

1560.  CalUeniyanw  eooki  Gunther.  BamtonKa. 

CbtUMvmw  aMM  OOaUier.  Proe.  Zool.  Boe.  1871.  «06,  Rarotoao.  OOnlber.  Fiaibe  dvr  f>4kdwe,  iKi,  uU.  lU,  Ok.  n, 

1561.  Oalltoivnu  oalaiiMpoauia  Riehanbon.  New  Imlaad  (FMen,  BerL  Hon.  1876^  841); 

.Australia. 

1068.  Caliionymus  ceDmleonotatus  Gilbert.  Hawaii. 
1568.  OaUionTmuarabraviaetuaGillMit.  HawaiL 

1564.  OalUonymiia  onalliBiia  Gilbert  HawaiL 

1565.  8fBehiM!paa  miAiopa  (OQnther).  Tonga. 

1566.  ayBshiMpaa  Wnanlatwa  (Covler  A  Valendennea).  BoopiiiiTilie  I.  (Petera,  BerL  Hod. 

Ig7e,  841);  East  Indien 

1067.  SynchiropuB  lili  Jordan  &  S'alt-.    LiH.    Samoa.    (PI.  liii,  li^'.  2.) 

Head  3  in  length;  depUi  5;  eye  3.5  in  head;  dorsal  anal  7;  lateral  line  ix>inplete,  mnniiig 
near  Inue  of  donal  flns;  interorbital  equal  to  pnpU;  noot  4  ia  tiaad. 

BihIv  i-lntiu-ate,  wi<l*^t  at  bane  of  p<'<-ti>ral,  ("ompresHed  portt'riorly;  the  anterior  iirolllo  nnin<kKl  tu 
the  luoutli;  lower  jaw  slinlitly  the  l<)iiv'<'r:  an)(K'  of  niuiith  under  anterior  margin  of  eye;  mouth  Hinall, 
pmtraetile,  with  minate  teeth  in  juu.'^  <  .uxial  |>e(litncle  8.75  in  head;  preopercular  npine  very  ^^trong 
with  2  strong  curved  claws,  one  ui  whicJi  Is  directed  inward;  ofi^n  of  doisal  fln  directly  above 
posterior  margin  of  opercle,  its  longect  wpine  2  in  head;  bate  of  soft  dorsal  1.1  in  head;  pectoral  l.S  in 
hcail.  iiH  ti[i  iniiliT  tliiril  r.\y  of  iloi>al;  of  the  larjrt'  vehtralH  entirely  anl^Tii-r  to  Itti-c  of  ]K'etoral8, 
the  anterior  manfm  of  the  Ijatte  lieing  anterior  to  pre<ii>ercular  spine;  lNu<e  of  anal  1.1  in  head,  ita 
origin  an  equal  distance  from  tip  of  snout  and  base  of  caudal  fto;  eandat  rouaded,  1.1  to  head. 

Color  in  spirits  dark  brown  with  tint  of  jjreen,  white  fn'tow;  3  rather  wide  irregular  liandtt  of  white 
over  the  tjaek,  the  (ir!»t  of  these  at  poj^teruir  end  of  npiiiouM  dursul  and  at  ori^jin  of  soft  donai,  this 
band  separate*  1  alK>ve  by  a  8mall  brown  luaml,  but  the  whole  area  joining;  into  one  Iwnd  on  the  lateral 
line;  second  white  band  at  middle  of  soft  dorsal,  third  over  caudal  peduncle,  the  3  joined  by  irregular 
blotcfaca  of  wbitleb;  3  round  white  spots  tielow  median  lino  of  body,  and  a  few  scattered  small  wbite 
dots  over  body;  amall  blue  dots  over  cheeks;  3  dark  bands  on  nnderpart  of  liead  alternating  with 
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wluto  IniiuIm;  Hpiiioiu  ilorHal  brown,  the  lioiic  liluck,  with  4  distinct  black  ocelli  on  upper  liaU  of  fin, 
p4.H<tiTior  to  wliicli  ari>  4  viTtii-al  l>hie  liner<:  Hoft  dorsal  with  alwut  4  irrt>tnilar  ol>lit|Ue  diutky  iMnds; 
ouidal  with  a  broad  black  band  near  middle,  and  a  half  band  on  upper  poeterior  part;  anal  diisky, 
with  narrow  white  tip,  a  broad  black  {ntramarginal  area  and  some  narrow  oblique  blue  Unea;  pedoial 
clear  yellow;  ventral  hluckich  with  whiti>  liaml  near  iiiirMh',  anil  a  white  iiiar^riii. 

Lifeculore,  black  mottled  with  dark  gray;  pectoral  yellow,  edged  bruadly  with  golden. 

Two  aped  mens  from  Apia.  Type  aa  51782;  U.  8.  National  Hnaeain,  length  1.86  indMas. 


1508.  OpaaaiM  dnUna  (Whito).  New  GtOiiea  (Hadeay);  Avatniliii. 

■ABOOKATIA  Jirdsa. 
I«e0.  MmngraewUk.  gmmiima  Uniwiia.  New  QniiMa  (Madeay) ;  EMt  ladlei. 

1070.  Marc^avia  dlwiwfiaia  (Riduifdeon).  New  Gnfaiea  (Gunther,  Challenger  Bept  lAW,  88); 

AusUulia. 


SKKSAFTSETQIUS  JtitppeU.    (£nH«(inrctef  Jordan;  0't//ia«  Evenitaim  &  Mareh.) 
°  Thia  Renne  a«  andentood  bjr  m  Inclodee  most  of  the  Fadilc  speciee  referred  to  TripUryf/ian.  It 

fliffi  r-  fn  :ii  7V. /  r  /i/i'  i,  an  lypilieil  hy  the  Mcliterraneiiii  .•■•|M'eie.>--.  T.  triplrryijinn,  ill  the  shorter  jaWH, 
the  {la^-net!  oi  a  k  irriut  atMive  the  orbit,  an<l  in  the  lar^^-r  ticaU^.  The  lateral  line  ia  alwaya  incomplete. 
The  speciee  found  in  coral  heads  in  Samoa  are  all  oiinate,  simUar  in  sise  and  habit  to  the  apedcs  of 
Krkttd,  hut  thofw  found  on  the  ooa«it  of  Ja|>an  are  mach  laiger. 

1671.  Bnnaapterygiua  minutua  (Gunther).  Samoa. 

Trtgtenig(*m  mimtUum  OflntlMr.  FlMba      BMlM.  Sll.  let.  lU,  flf.  B;  ISM^  Apto. 

I)e$K'rilM>d  fn)ni  a  8p<H>iuicn  au  inch  long  taken  at  Apia,  from  which  place  we  have  a  Hiinihir 
example.  Apparently  the  fin  nys  were  wrongly  counted  by  Gunther,  as  oora  has  the  dorsal  rays 
iii-xi,  10. 

lft7S.  BBiiMptor78lwailrkapa(Jeokii«).  HawaiL 

1078.  Bnneapteiyglua  hemimolaa  (Kner  <&  Steindaehner  ).  Samoa. 

Trifttrtglmm  hemtmidaM  Knar  A  Steladaclmar,  SUi.  Ak.  Wte.  WIen,  uv.  isat,  S73,  Baaiaa.  OOatlicr,  Ftehe 
darBiidM.  noi  MM,  flaaM*. 

Life  coliirs  of  a  !']>efimen  from  Apia,  ileeji  re.l  iimttled  with  ihi-ky;  posterior  half  of  head  blackish 
ulive  abuve  and  Ih-Iow;  ponterior  half  of  trunk  abruptly  black,  w  ith  '.K  w  hite  rin^s;  tins  all  cherry-red, 
the  caudal  ahrnptly  |>ale  red. 

Another  Hpecimen  from  this  locality  liad  the  middle  third  of  body  rtrongly  rosy,  also  pectoral, 
ventral,  and  auail,  and  heaid  in  front  of  eyes;  behind  eyes  and  in  front  of  |iectoral  greenish  with  yel- 
low erx't'' ""'I  nisy  Hiiil  blark  points;  hinder  third  greenisb  yellow  and  brownish  bands  alteniatdy; 
caudal  clear  with  slight  rosy  tinge. 

Five  specimens  from  Apia  and  one  from  Figo  fVigo. 

1574.  BnaenpterjrBitta  tuaitalie  Jordan  A  Seole,  new  spedea.  Samoa. 

Hea>1  in  len^'th:  <U-j.tli  a.2<):  eyeii.io  iti  head;  dotMl  m-xf-9;  anal  17;  Bcaks  S9, 9  in  the  lateml 
line.    Another  t-peciineii  had  iliir>al  iii-xi-H;  anul  IB. 

Body  elongate,  i  ompreM^Nl,  large^'t  at  Mhoulder-ginlle:  ^nout  pointed,  the  angle  of  mouth  under 
the  anterior  margin  of  eye;  minute  teeth  in  jaw!';  middle  of  firttt  dorsal  tin  over  the  puHterior  tip  of 
oprr>  le;  Imu^  of  fteeond  dorsal  e<)ual  to  head,  it«  lonire^t  spine  2  in  head;  hane  of  third  dorsal  2  in  head; 
ba^4e  of  anal  2.4  in  U-ntrth  of  fitth  withmit  lamlul.  tlie  unv'iii  nearer  tip  <<{  Hnout  than  luii^-  of  caudal; 
pectunils  loug,  2.75  in  fish  without  caudal,  the  tips  under  the  pusleri.ir  third  of  second  dortMl;  ventrals 
t.l  in  head,  sitnsted  anterior  to  base  of  peetofals;  caudal  rounded,  1.14  In  bead. 

Coliir  >rreeriifli  in  life,  the  fiii>  <lark.  In  cpirit;*,  i  wiii);  to  the  thick  ilots  "f  brown  all  over  the 
IxHly,  thiti  lish  luia  a  duitky  appcarauce,  but  the  grouud  color  i»  really  dull  yellow  itih  w  hite,  many  of 


FmhUt  BATRACROIDIDiC 


OHAMBt  Baiasatas. 


Fanny  BLENNlIDiC 


TBS  FI8HK8  Ojr  bAXOA.  417 

the  linnvn  dul-,  r-jH-cially  on  tlic  (•tui'k,  iKelly,  antl  thorax  iiri'  iiioiIiHe<l  inf^i  distiiirt  orrlli,  tin-  n-.-itcr 
In-init  a  black  dot  with  thi.'  Burruuiuiiai;  ring  of  brown;  tin-  rht-i-k  un<t  a  line  to  ti|>  oi  snout  an-  <ii-e|i 
black;  no  dark  bantla  on  the  body,  but  tmcM  of  about  n  indi^<ti^•-t  w  hitit^b  Mutdiea;  doiwl  fliw 
Hiightly  shaik'd  witit  5  dark  dots  without  lines;  pectoral  and  i-au<Ul  very  dark,  without  Inin  or  HjMits; 
anal  also  thickly  dotted  with  fine  black  Bp(*i-kH,  but  not  ho  dark  aw  caudal  or  pectoral;  eye  (pildcn  with 
one  dark  line  through  it-'  length. 

Thia  iipedea  is  very  new  T.  yardoclur  and  an  cxatninalion  of  a  iwriea  niay  prove  them  to  be  identical. 


Tin.V^—B»mmf/ltTrglmtmKKakr)tKtimM%iaim,nem»tme1m.  Type. 


We  have  alMnt  10  ■pedBWM  f ram  the  net  at  Apia.  Type  no.  StfMX)^  U.  8.  Natkmal  Mnasum, 
from  Vn\i<->  Piigot  lengih  0.85  inch.  Named  for  the  "tuattala"  (afory'teller)  of  Sanoa,  Robert  Loob 

tjteveiuwn. 

1570.  Snneapteryg^iua  parAwhir  Jordan  ft  fleale,  new  apedea.  Samoa. 

Head 8.5  to  length;  depth  4.14;  eye  :i.  1  in  bt  a<l;  Niiout  4..'i  in  head;  interorbilal  narrow,  one-half 
aa  wide  aa  eye;  dorsal  iii-xi-9;  anal  18;  acalea  33;  lateral  line  ahort,  ending  under  poaterimr  tbiid  of 
wpood  dorml. 

Body  ill  iiiuilt*',  ('iiiii|inT'>t'il.  sijilc-!;  di'pth  of  i'aixlill  |hh1iimc1i-  :>  in  hcait;  tin-  lower  aiilcrior  jirotile 
of  head  slightly  produced;  angle  of  mouth  under  anterior  third  of  eye;  snout  rather  pointetl  and  beak- 


Fra.  M. — KmtetifiltrDfft''*  pardorhir  Joidan  Je  Bealp.  new  Kpo'iva.  Type. 

like;  minnte  teeth  in  jawn;  u  minute  aimple  tentacle  over  eye  and  at  nostril;  middle  of  flntdonalover 
the  posterior  margin  of  open-lcfi;  htm  of  second  donal  lightly  greater  than  length  of  head,  its  longest 

-pine  1  in  IuM'l ;  '.'rnw^of  r^cal'^H  betwtH'n  the  WN-ond  ainl  tbinl  ilorsO;  liiisi>  of  third  <)or>al  1.4  in 
head,  ita  longeet  ray  '2  in  head,  its  distal  end  some  dialancu  from  the  caudal;  »  very  prominent  anal 
papilla  modified  Into  as  iatramlttent  oriiaa  in  uiales;  anal  fin  rather  long,  ita  bai<e  2.5  in  length  of  Hah, 
it^  ori(,»in  nn<ler  tlie  baie  of  the  nixth  spine  of  swond  dorsal  and  itH  tlistal  enil  on  a  line  with  end 
of  t^oft  dorsal,  the  origin  «f  ttie  tin  nearer  tip  of  snout  than  imnv  of  cautlal;  {lectoral  ei|ual  to  length  of 
hea<l,  it.s  tip  under  the  ninth  spiiif  of  second  donal;  ventral  1.5  in  head,  il8  origin  anterior  to  base  of 
pertural;  caudal  rounded,  1.5  in  head. 

Life  colon  of  various  specimens  were  as  follows: 

(1)  From  Apia.  ("hcrry-n''l  witli  darker  bar>i,  iiiu-t  .li-tiiu  t  ai;  !  )>airi'il  ali iMc  >iile;  iria  aoarlet; 
Una  all  reddish,  barred  with  brown;  a  black  dot  surrounded  by  jiale  at  ba.'w  of  caudal. 
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(2)  Trem  Fkgo  Vago-  Rom>pink,  wHh  buida  of  daric  brown^rad,  lad  nl  white;  |iectora],  don<al, 
tad  oanilal  lam-il  witli  ilark  rv<l-l)n>wii. 

(3)  From  i'a^u  Vamo.  With  luarlw  ahowini;  thruujjh  fruut  iiuiiiu;  out«id«  whitkii  with  abundant 
biwk  ptrfntR;  tnUMnrene  blackish  bar;  pectofal  bamd. 

1-11  From  Apia.  RrinhtKTwn,  with  bronze  dot*';  »<iduH  witli  lurK<' white  Hitulf;  "J  wJiitc  dotsat  Ixaiw? 
of  cauilal;  (ifotoral  liarnK-il  wliitc  iiii<l  n-dtlii^li  brown;  iria  p)lden;  iip|)cr  iina  jiale  and  dutte<li  lower 
darker,  the  anal  dark  liruwn  Imm  il  with  wliite. 

(5)  Lew  green  ttum  the  preceding,  with  trauett  of  a  brown  lateral  band. 

dolor  ia  apirita,  from  yellowish  white  to  liftht  brown  with  ahading  of  darker  brown  spots,  which 
In  jrOOng apeciinena abow  ii  teu'lcrji  y  t"  form  vi-rtii-nl  irri-^^nlar  ll:^ll<l^  aloiii;  .-i.lc-^,  tliin  hIh iwiii^  oiily 
at  base  ct  donal  in  type;  the  du^tinctive  iiwrkia^s  found  un  all  Bp<H:iiueiui  are  4  dark  baitUa  acrow  the 
pectiml,aiid4dniilarlMidaoBthecnidaI,the2iiMrflielMMth^  donal  flnialMwiib 

3  or  -t  oblique  dark  baiid>lik«  rowa  of  tdotdies  on  tbair  apinea  and  mja;  a  few  lai^er  blade  apota  on 
cheekii  and  ojieri'lfs. 

Of  thifl  well-marked  apecieawe  have  15  speiimena  from  ftgo  hgo  and  Apia.   Type  no. 61789, 

U.  S.  National  Miiscnm.  frmn  Apia.  Ifnirlh  (  (Xi  irn  hi'!', 

1676.  Bnnei^teryg^ius  tutuilee  Jordan  \  fieale,  new  apeeiee.  Samoa. 

Head  S  in  leniy^th;  depth  4;  eye  S.1  tn  head;  dona!  tn-xii-9;  anal  18;  scalea  alioat  33;  lateral  Una 

ending  nmlfr  tiiiil<II«'  of  i-<><N)nd  dorsal. 

Body  elongate,  compreaeed,  itcaled;  depth  of  caudal  jieduucle  equal  tu  eye;  lower  protile  of  head 

projecting,  the  laige  ayea  foni^ng  a  convexity  In  the  profile,  othenrin  the  pralile  aomewhat  rounded 


P».  tt.-'Smnevfilertfltu  tuMbt  Jordan  *  BwJ*.  new  ■pedw.  Type. 


to  the  month,  angle  of  mouth  under  middle  of  eye;  f>nout  rather  painted;  minute  teetli  in  jaws;  a 
short  simple  tentarlc  uvir  ew  nn<l  at  nontril;  lirxt  donwl  fin  rathtr  IukIi  and  diytiiut,  it.-'  Iuim-  in  frvirit 
of  poeterior  maigin  of  opercle;  base  of  aeoond  doraal  about  equal  to  bead,  its  longest  ray  2.5  in  bead; 
base  of  third  dorsal  1.76  in  heiMt,  ita  longeet  ray  8.26  in  head;  origin  of  and  under  sixth  spine  of  sa^ 
on<l  dnrnal,  iln  l.)aj<e  2.5  111  len};th  of  (inh  witlimif  i-anil.'il;  its  i>rii;iii  at  ti\uii\  liistancf  Iwtwi-en  tip  of 
snout  and  liu.<ie  of  caudal;  itectontl  »'li^litly  ^n-atcr  tiian  length  ot  liuud;  caudal  ruunde<J,  l.;^-5  in  head; 
ventnd  Hituati-^l  unt<>rior  of  |H-4-toral,  it^  h'Ugth  1.25  in  head. 

Life  eolore  of  one  0{»eeimen,  greenish  pinkiah,  with  about  9  dark  croes-barB^  which  heoome  black- 
iitli  bant  acnittM  liase  of  anal;  a  gn<en  bar  between  2  white  ones  at  base  of  caudal;  fins  barred  with  red- 
diah  hrowti;  first  and  second  dorxul  hlackiMh;  head  dotted  and  mottled  w  ith  nnldi.-'h. 

Another  specimen  was  translucent  yellow  wtiite  with  many  fine  point«,  some  ruee-red,  some  black- 
blown,  mixed  all  over  body  and  fins;  head  darker;  the  fine  spots  weakly  eegregated  into  transverse 
bare,  more  <1i>tiii(-t  on  helly. 

Color  in  Hpiril.«,  yi-ilowifh  white,  .■'hadi-ii  witli  l.iluL'k  H|>otj»  tendinis  ciightly  toward  wiik-  Ijiaixl-liki.' 
armii^'cint'nt^  on  liack;  a  hcart-r>ha|ii'd  dusky  area  on  nuchal  rc^rion;  the  niont  conHpicuoUH  marking 
is  the  7  distinct  vertical  black  bands  of  the  anal  fin;  one  dark  band  Just  in  front  of  lower  base  of 
pectonl;  a  Mack  apfit  in  front  of  inttomltleot  organ,  2  or  mora  dark  blotches  below  the  eye;  a  dnslqr 
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\vi».-h  on  anterior  of  first  dorsal  fin;  -.-r.-nl  an.l  thin!  dorHnlH  i-arh  with  atKiiit  4  rather  imgolMrollllque 
l>loti;hea  of  dusky;  cauilal  without  niarkin^^i;  |M*i'toral  with  4  dtiifky  Wott-hi-M,  vetitral  with  2  dtulEjC 

"ban. 

Four  opacimeiw  from  the  nef  at  Psko  P^.  The  type  ie  no.  51801,  U.  &  Netiooal  MiiMnm, 
lenffth  0.76  inch. 

1B77.  StuMMptorygiin  eeraaiBtw  Jordan  A  Seale,  new  speciea.  Samoa. 

Head  3.5  in  leni^h;  dt-pih  4.5;  .  v<' '!  in  hciul;  dortia]  ni-zn-0;  anal  18;  flcalaa aboat  86;  lateral 
lioe  extending  to  below  posterior  p«rt  of  i>ucuiul  doml. 

Body  doRRale,  oompiened,  aoaled;  depth  of  caadal  pedonde  3.1S  in  head;  head  pointed,  tlie 
raoathnaall;  niinnt<>  teoth  iti  jaw-;  H!ivrl<-  of  month  under  antorinr  tnaorin  of  popil;  a  minute  orbital 
and  narnl  tentat  le;  niidiile  of  first  don^Hl  lin  not  ho  liigli  uh  t<<-ix)nd  don<al,  its  beae  1.2  in  liei^lit;  iiast* 
ol  second  ilorml  eiightly  Ioniser  ttian  htuid,  it«  loujftwt  ray  2  in  head;  a  i^imv  of  one  and  one-lialf 
rawB  of  ecalea  Ijetween  aeoond  and  third  dorsal,  bate  of  tbiid  doraal  1.46  in  bead,  its  longest  ny  2  in 
head,  its  tut  ray  two-thif^  of  eye;  origin  ct  anal  nnder  seventh  spSiM  of  aeoond  dormi,  midway 
WtwiH-n  tip  of  snout  and  ti[>  of  <'uudal,  its  \vmi  2.3  in  lon^rth  of  tisli  wifhovk  caii'ial.  iin  lon^pt  ray 
2.6  in  h«wl;  pectoral  1.14  in  heed;  caudal  slightly  shorter;  vuutnil  1.6  in  head,  the  origin  anterior 
to  pecslon)* 


Fro.  Mft— J8M<eiifcnwfci*  wrBrfMi  Jortsa  it  Btele.  new  nwrlw.  Tfpt. 


Life  coloni,  clear  n-ddinh  hmwii  tiuir))I<Hi  with  olive;  2  hlai-kish  hrown  dot^  ut  I  use  ol  caudal; 
pectoral  mostly  plain  scarlet;  caudal  pale  orange;  other  fins  feebly  barreil  with  brownish. 

Oolor  In  spirits,  >*e1lowl8h  white  with  a  few  scattered  daric  specks  on  upper  half  of  body  and  head; 
4<liHlin(.'t  hlui  k  !<  ■>  l"  liiw  eye;  a  few  minute  d<)fn  on  sriniit  ami  tiiaxill;ir\  ;  anti'rior  donal  with  4 
indistinct  ubli<|ue  hund^  of  doaky;  the  second  dorsal  with  an  indistinct  dusky  aubmaijpnal  band  with 
indicatioofl  of  3  other  longitudinal  dnsky  bands,  theas  being  aeen  only  nnder  a  good  kna;  all  the  other 
Ans  nncoloreil. 

One  specimen,  lyiH-  no.  .'ilS02,  U.  8.  National  Mu«am,  from  Apia,  ienxth  1  inch. 
1578.  Bnneapterygius  httdaoni  Jordan  ft  Beale,  new  apedes.  Samoa. 

Head  3.2  in  len^'th;  <lei>ih  4  5;  eye  :i  in  head;  donal  iii-ziv-10;  anal  20;  acaks  abont40;  lateral 
line  extending  tu  anterior  third  of  last  doraal. 

Body  elongate,  eonapressed,  scaled,  except  head  and  a  rather  broad  area  on  each  side  of  first  and 

Heconil  dorsal;  apparently  a  well  develoiMil  system  of  mucus  canals  «lM)Mt  the  lica^l;  ilepth  of  caflal 
peduuclu  it|ual  to  eye;  anterior  protile  of  head  with  the  mouth  slightly  pnxluceil,  forming  an 
angle  somewhat  greater  tlian  46';  month  small,  the  angle  heintr  under  the  middle  of  eye;  minnte  teeth 
injaw!*;  a  xmnll  fringed  tentj^cleat  mmtril;  jMierterior  marviu  of  (irvt  d<irxal  ove-r  {Kjeiterior  margin  of 
opc'reie,  tin  hit:\\,  its  hajte  l.^*->  in  liei);ht;  neeond  doival  ext^'uding  tu  above  the  tenth  anal  ray;  the 
Iwse  of  last  ilorsjil  1..')  in  li^  l  i,  i  -  l  inp'st  ray  .'1  in  head;  ori>rin  of  anal  under  lia.se  "f  r-i  \enth  spine  of 
second  dorsal,  its  base  2.25  in  length  of  tisli  witliout  caudal,  its  origin  nearer  tip  uf  snout  than  beae  of 
anal:  pectoral  slightly  longer  than  head;  ventral  1.98  in  tmul;  eaikta)  rounded,  about  1.6  In  head. 

('nl.>r  in  -jiirils,  \4>!l.i\\ish  white  with  nither  irrejiular  hrovsni-h  Iijotchis-,  wtiieh  are  more  nyular 
along  the  middle  of  niiles,  forming  round  duitky  spots  witli  slight  oblique  upwanl  projections,  these 
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(Urk  spota  alternate  with  distinct  wlllle  spots;  top  uf  l)i>a<l  Nha<lf<l  darker,  a  rather  i1i)>linet  hlack  baod 
from  pyi*  down  nidex  of  wootit  to  nmr  the  tip;  a  number  of  Kne  hiack  dut«  on  n^ierrle;  an  indication  of 
abont  5  dunky  liandH,  allt mating;  with  liandH  of  white  <lots  over  the  tHU-k;  anal  tin  with  dtuky  f>;iot  at 
hajse;  a  nitlier  pnmiincnt  tlitsky  npot  on  l<»wer  part  of  o|htcIc:  another  jnnt  U-lnw  eye:  '.i  lUifky 
blotche»  on  pectoral;  a  alight  duaky  waaii  on  |MMlerior  iiuuKin  of  sevund  dorsal;  i  indistinct  oblique 
baoda  on  laat  donal;  fint  doraal  with  acattrred  dark  dots;  nuidal  withont  marltiniia. 


KlQ.  ini     Umagiliijiiniiii  hmlmmi  JiinlHii  A  Si'alc,  iifw  dihi'Ipii.  Ty|M>. 


One  spet'imen  from  Apia,  type  no.  617BS,  U.  S.  Natioaal  MiUBuni,  leogtb  1  inch.  Nan«d  for  Mr. 
K.  L.  Hudson,  the  artist 

WMiriUBW  Okvlff  *  TOaaalawna 

1679.  CMaAJMpsroMoaaantiier.  N«w6alnea. 

■AUTAIIBA  Mtiaa  ft  laato,  SMT  gOMria  SHM. 

Siiuiaijfii  Jordan  it  S'ale,  new  jn-nerie  name  in  Hli-tiniitlii'  (itilrditiiica), 
J^tidiMminut  Bwavaga,  Hev.  Zool.  Ilt74,  337  (caltdonicua);  not  of  St«iiidadiner,  1867. 
This  geniv,  with  2  donals,  the  firat  of  8  spines,  and  tin  body  scaly,  in  an  ally  of  CNmia.  Tira 
name  I^iiilMenuiiif    pn  <>i .  ii|>i<Hi         may  therefore  give  the  gBnna  a  new  name  in  honorof  ila 

iliwuven-r,  Dr.  H.  K.  Saiivii^^',  i>f  l!oii|(i^'iu-fnr-nier. 

1680.  Sauva^a  caledonica  (.Sauva)^).    New  Caledonia, 
fijiliiilitiiwfst  (iitintssti  SI  nsnfifs  Ker.  Zool.  MN,  an,  M«w  CaMoala. 

1681.  Blenniua  aordidua  Bennett.  Hawaii. 

memmlM  wordUua  BsiumU,  Zool.  Joum..  I v,  isa,  M,  Heaalulu.  Cttvitr  A  ValsneleoDss,  Hill.  Nat.  PbbSL,  Xt, 
UM.  Bnaalolu.  OOMlMr,  ftelis  <l«r  MMses^  IM.  tat.  lit,  flf.  a,  Buidwleti  I*. 

168A*  Bteniiiiin  rnnannnna  Qarman.  Fiji. 

Blemiltir  r<!)irrryri.'  ttnrmniy.  Bull  Mii-  <(iiii|i.  7.fl.,  v<il.  XXXIX,  im  H,  l'.»i:t,  F^l, 

1688.  Blenniua  tonganua  Jordan  &  .Scale,  new  name.  Tonga. 

mtimim  (rfNMiM,  OttMiicr,  flwlie  dsr  Mdaw,  IK  taf.  113,  Or.  K.  Toncst  not  ol  Uamraa. 

Thi>  sjH'cies  from  Tonjia,  rliHrai  tcrizril  liy  tlie  long  row  of  niiclial  lilanit'tit^,  i.^  Mukriuwn  to  us. 
Dr.  Gunther  identiflea  it  with  liU-imiwi  rrirUuuA  IJnnwus,  a  !!|>e<.-ii'^  uf  the  \Ve»t  in<Jiet-,  originally 
descTibed  from  Aacension  Inland.  It  is  not  at  all  likely  tliat  tliii*  FMific  apedea  is  identical  with 
Btauam  crtMtuM,  and  we  therefore  propose  for  it  the  new  name  B.  Umsamu. 

HIFLBgHOCHIMl  <H1L 

TIhm  u'l'iitis  ilifferx  fmiii  Jlliiuiiiif  in  liuvinv'  thi-cill-<>pcnin0ireatrictedtotlieaidea,tbeinemlinnaB 

not  iiinnitu'  n  free  fold  ai:ro)«<  the  iutbutUH  uti  in  iilenuinr. 

1584.  HypleoTOdllllin  vaillBtttl  Joidan  ft  Seale,  new  H{<e{-ies.  Samoa. 

llea«l  3.75  in  length;  depth  4;  eye  2.76  in  head;  duratl  xii,  1ft;  anal  17;  lalbial  line  ranalatlng of 
alwut  6  separated  pores. 
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Body  dongmte,  cumpraned;  the  anterior  pmfili-  <>f  hi-ad  roawMt  the  moath  alif^htly  produciHi 
beyond  the  forehead ;  an);le  of  mouth  under  anterior  uiaigin  of  eye;  mouth  rather  ftmall  with  a  mngle 
row  of  teeth  in  jaws  and  a  pair  of  curv«<l  fanK-like  canines  in  under  jaw;  fdll-openint^  rather  narrow, 
8.2  Id  head;  dorsal  fin  nut  ini-im'<l,  extondiiit;  t4>  l>aKe  of  caudal,  tlu>  lucinhrano  of  tht-  tin  niiitcil  to  nijra 
of  the  caadal;  origin  of  anal  under  lint  doraai  ray,  nearer  tip  of  eaout  than  base  of  caudal,  it»  dialal 
end  extending  to  caudal  lln,  where  ita  inembnuie  is  allghtljr  voitad  to  caadal;  longeat  ual  njr  1 .75  in 
head;  [Hvtoral  1*2  in  head;  Ventral  t.S  in  head,  the  oi^(bi  anterior  to  origin  ol  peetonl;  caadal 
rounded,  1.5  in  head. 


Fm.  m.— IftplwiriiclMhw  teai—W  JoidaB  A  8«ale.  ntw  tpaelca.  Type. 


Life  colon,  anterior  part  InliginaaK;  poatarior  third  gnenirfi  with  mottling  of  floe  Uadi  pois^; 

top  of  )ii:(d  <'<>v<T)>d  with  fwmW  niiind  bhick  dntij;  1  or  2  similar  dot*  On  baae  of  pectocal;  donid  and 

anal  plain  limwn,  durki-r  than  l)ody;  (Hiidal  jwle  olive-jrreen. 

Color  in  Hpirits,  vcllowiHh  white  Bhad»'d  ovcrywhen'  with  minute  dusky  dots  like  )iin  prirki-.  a 
few  laricer  dots  on  top  and  aides  of  head;  2  distinct  black  dots  on  base  of  pectoral  fins;  fins  colored 
like  body,  the  donal  and  anal  being  a  shade  darker. 

One  epeelneo,  length  <k.56  inch,  type  na  61788,  U.  8.  National  Mnaeam,  firom  'Pago  Vaga,  Samoa. 

1080.  Hypleurochilua  periophttafanoidea  (Macleay ).  Ncwfininea. 

Blemm(M$  periajMnUmiMa  Maelcar,  Fioc.  Linn.  Soc.  N.  S.  W.  ima,  aG9.  (Apparantl)-  ■  flntimraefctiw:  tc«th  niM 
dcMtllicd. ) 

MSSam  (Osuansn)  Ui^tii.  Maimfo. 

Allirng  i  ('onim<T!M»n  MS.  )  'uut''[)t-di'.  Hist.  N'nt.  I'ois-.,  ll,  4.')S,  ISlHl  i  .'"lOaforjlltassafiflM). 
Alticut  Cuvifr  &.  Valenciennes,  iiisU  Nat  i'uiss.,  xi,  337,  1636  (aitku*), 
ErpMthpit  Swainaon,  Claaa.  Anim.,  ii,  27S,  1839  (atfanttai*). 

Rr(/H«/ir/(.f  Swninsoii,  riotic.  Anim..  ii,  '2~n,  1S:i9  {nttieu»). 
l-Siilumairudun  iiiU,  Troc.  Av.  Nat.  Sci.  i'hiia.  lOoV,  lOt  {niffrieaiit). 

Thisgennsdlfferafromjblanuintbepraaeneeof  poaterioreanlneeinooeorboth  jaws.  In  both 

genera  the  li'«'th  an-  Imiwly  inscrtinl,  ami  the  pill-menibrane!?  form  a  liroad  fold,  free  from  tlio  iftthniii!'. 

The  uim-  of  Alliitui,  quoted  by  I^aoep^-de  from  nianutHripla  of  Cuniuiersion,  parallel  to  that  of 
Zaudiu  (v8.  /lomaawlftitt),  and  of  itntfltRarins  (va.  .tfisMo),  and  in  all  then  caaes  we  allow  prece- 
dence to  tlie  earlier  name. 

1006.  Altieua  aaliana  (Fonter).  Tanna;  Samoa;  New  Britain;  Vavau;  Nukahiva  (Seale).  (Fig. 
Ill,  p.  i39.) 

IKrnniuf  i^iti'  iw  Kor-li  r.  lUn  .  ll.  313.  IT**,  T«nn«. 

fill  nmur  fit"  nr.  lylc.  l»<li-  I  1.x  ».i/Iil.'..r  ,  .1,  1.  .liitriilNoMi .  lli»t   Nllt.  I'lHSK..  II.  4.'>N.  If**}.  Nt.-»  Hrituii. 

WriiniHr  •iiui  titl'iiif  Wnlliiiiini.  Arloli         .  iii,  1»7,  ITl'J.  Tniiiiii.  iilt-  r  K<ir»liT. 

/W'niiin*  (ri  /  i  fy/i(»  MI<k  Ii  A  S<  lUK  hlrr,  .Sv-l.  liMli  .  Wll.  ITi.;  iificr  IV'  iiniut  j/obiaiitft  FiltlitKT. 

SUriniutn  l'fl:jl<ii'.  iliiiilhiT.  KlBcho  M-  r    -mc.  tni  117.  (i^;.  <    l>.  VnvaO. 

.'iiiluriiu  uitii  ut  Cuvivr  ii  Valcnoli'iiucii.  ili»t.  Nut.  ruin..  XI.  337,  lMt>. 
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ThiM  wiry  little  blenny  coven  the  lava  rocke  on  the  "iron-lmund  coafit"  of  the  Hamoan  Islanda; 
iMping  on  Um  bare  rocks  in  th«  mn  lik«  a  linrd  and  l«nping  into  the  sea  with  the  greatest  velodtjr 
irben diskorbsd.  ItianotfoinidintlMoonl.  AtApiaits«aniiainth«irreekofthe<l«niHHi wanihip 
Adier,  but  it  ronld  not  be  taken  there  by  any  mranH  ut  oar  dispOMl. 

Wo  have  7  Bpocimena  from  Paf(o  Pa^.  Life  colors  of  one  of  these,  vioU-t- black,  with  a  few  {lale 
Uvish  spotB  along  middle  of  side;  doraal  pale-edged;  body  witli  alx)ut  11  [>al(>,  poorly  defined,  trana- 
Terse  double  barH,  which  form  a  series  of  pale  spots  along  middle  of  Hide;  thnmt  and  belly  pale, 
becoming,  yellowieh  posteriorly;  anal  pale  in  some  Bpedmens,  the  rays  faintly  spotted  with  black 
specks;  in  otheta  this  fln  is  ookned  like  tin  doml,  and  neuly  or  quite  is  daik;  emdal  and  pedond 
black. 

1067.  Alticiuperiophthalmua  (Cuvicrdi  Valencieunee).   Tlcopia;  Samoa;  tiantaCnu;  Barotonga; 
Pntaaa;  TUiIti;  lfai«areva;  Noltaliivaaiid  Makatea  (Beaie);  India. 

Btlarm*  ^1,  rio^MhiUmut  Cuvier  <t  Va!«  iicuntit-s.  HisL  Nat.  PoU--  ,  x:,  :n\.  il,  Ji",  1S36,  TIcopU.    Onntlifr  n^chc 
dt  r  Hiid^t''  'J>i7.  Uif.  114.  ISgn,  i>.  K,  »tuta  Cniz.  Iftemoa.  Riir>jtuui[m,  Ifutuua,  Suckly       b«v«ii.  l>^,  fithm 
[ml;, I    t^i,  I'l.  m,  tig.  !>,  Aticlamans  Is. 
Saiariiu  andamdNfiuii  Day,  IToc.  Zool.  Hoc.  1M0,  611,  Aadamana  la. 

Life  eoiani of  aspednen  frain  Apia,  bodj  laetlM  giay<«liv«  snd  pnvplMH,  tht  latter  fo  paired 

bars,  or  inverted  Y-^'h;l[lo<l,  atmiit  8  in  number;  i-iilo  with  a  few  oblong  sjxitu  of  brijrlit  violet,  arran>re<l 
in  2  rowH,  alwutS  in  c»v.h  row;  iin  orange  blotch  lK.'liiii<l  eyo,  with  a  j^rciniHli  violet  t«r  behind  it;  a 
greenish  violet  dash  below  eye;  cirri  orange;  donal  much  niottliM  brou  ti,  ^rayi<<h  and  orange,  tho 
edge  pale,  with  oruge  spots;  caudal  pale  abore^  porpliah  black  beh)w,  ending  in  blacidsh  orange,  tho 
lower  lobe  darkest;  anal  msinly  black,  orsnge  at  base;  pectoral  pale,  never  8i>rinkled  with  Made  dots 

as  in  -l/'iVii.* '  r^u.nini. 

Another  gpecinieu  was  light  olive;  U  quadrate  spots  or  bars  of  dark  brown  along  side,  these  alter- 
natiiig  above  with  anotlwr  series  of  irragidar  bloteiies;  crsst  liigh,  edged  wUh  doll  red;  ■eoond  donal 
and  Hi<i)erpart  of  caudal  cd^.f'l  with  creamy  red,  rather  hrinht;  rirri  pink. 

Other  ((pccimeus  have  the  margin  of  the  apinotu  doi>al  with  dark  spots;  still  others  have  tiie 
qyinoas  donal  plain  and  in  some  both  donwla  are  croeaed  by  tho  dark  ban  on  the  bodj.  Ill  somo 
specimens  the  cbaiacteristic  bloe  spots  on  tho  sideo  are  obsolete. 

TbisspedasisabaiidantintiioeoniliMiiiatiwnaa:  waiuwieBOspeciininiiPDm  Apiaiid4  fram 
PhBoFhgow 

1688.  Alticus  evermanni  Jonlan  A  Senle,  new  ppecies.  Samoa 

SanuioM  nitidiMGOiithrr.  KiMrtie  <lvr  Hutlmt-.  2in).  laT  113,  fix.  u.  Sumuu;  tiot  .Soi'^irfo*  itlMcflM  Ollntber,  Cat.,  iii.  M3, 
from  Ctiina.  Scale,  Bishop  MuaMUD  1901.  I.'T.  liiiatn. 

Head  4.75  in  length;  depth  6;  eye  4  in  bead;  doisai  xii,  21 ;  anal  26;  bitHal  line  short,  ending 
onder  tenth  donal  epine;  iaterarbttal  equal  tn  one-half  of  eye ;  anf;le  of  month  imder  posterior  mai|^n 

of  eye,  slightly  jjostcrior. 

Body  elongate,  compressed,  anterior  profile  slightly  sobvertical,  the  forehead  projected  beyond 
tho  Jawa;  a  divided  ortiital  tentacle  whose  length  eqoala  two-tbifda  diamoler  of  qre;  a  sliort  fonr- 

fringe*!  tentacle  at  noetril;  a  row  of  Hmall  inovahle  teeth  in  jawp,  with  the  |>oeterior  canines  prownt; 
don<al  tin  notched  to  one-half  its  depth,  the  oriKin  of  the  fin  slightly  in  iulvance  of  poitcrior  margin 
of  o|iercle,  and  ita  poeterior  membrane  not  extending  on  the  anal,  its  longest  npine  1.75  in  head,  its 
lot^gest  ray  1.6  in  head;  origin  of  anal  nearer  head  than  base  of  caudal,  the  base  of  fin  2  in  length 
of  llrii  without  caudal;  pectoral  1.18  in  head;  ventral  2  In  head;  caudal  iiqaare,  it«  length  equal  to 
head;  a  t<light  ridge  on       of  Iich'I. 

Color  in  life,  grouml-culor  a  pale  olive-brown,  wiUi  U  brua<i  Iranavetite  ban  of  darker  brown,  fading 
out  lielow,  but  above  extending  well  up  on  the  dorssl  fln;  a  round  black  spot  in  tlie  toofth  tiaiswaise 
bar,  a  little  above  middle  of  Ixwly ;  Ixwiy  thickly  Bprinkle<l  with  small  oblong  or  linear  jiearly  or  blui.oh- 
white  spots,  most  conspicuous  j>o»-teriorly,  where  they  form  irrvgidar  longituilinal  njws  on  the  lower 
part  of  the  body;  upper  part  of  heed  with  round  white  spots,  which  extend  backward  above  lateral, 
line  to  ixwterior  end  of  spinous  domal;  in  some  specimens  numerous  small  bhwk  dots  below  this  on 
anterior  part  of  body;  onderride  of  iMsd  pale,  with  irregular  violet  streaks;  dorsal  spines  tipped  witli 

black;  Hpin<)\iN  il.irsal  with  irnynlar  liori/ontal  -tn  iiks  <>f  vi^li  1,  in  snmc  riinens  failing  to  yellowlah 
white;  3  narrow  dark  lougitudioal  streaks  near  the  broad  pale  margin  of  «uft  dorsal;  caudal  and  anal 
plain  dniky;  pectocal  yelbwiib,  with  5  tnmvam  rows  of  oonapionona  daik  doli. 


THE  FISHES  OF  SAMOA. 


423 


In  apirita  our  Urge  t*crit>8  hIiowh  a  frre&i  intenn^dation  of  color  araoDK  the  individualH  of  this 
Hpccira,  but  the  followiiii;  niarkfl  arc  coni^tant  in  all:  5  lines  of  black  spots  on  the  [)ei*loral;  2  <lii>^ky 
l>andf  over  the  heail,  one  dire<-tly  l>chind  the  eye  down  to  an^le  of  mouth,  th«  other  over  nnehal 
region  on  posterior  bonier  of  preoperde;  caudal  washed  with  dusky;  soal  with  a  dusky  wat«h  on 
entire  (In;  body  ^ray  inh,  si i^rhtly  tinted  with  bloe  to  parpllsh,  some  specimens  banded  with  darker  tiray , 
iithiTs  h;i\  it,L'  -carrcly  a  tt-a<  r  of  liaiul!»;  the  ty|M'  with  9  very  irL-itinct  vertical  dark  IwindH,  wider  than 
the  intersput-cr',  alonij;  the  xidoif  b«»dy;  a  nunilH-r  of  round  yellowish  white  P|M)(8ovcr  httaal  and  shoul- 
dero;  acme  pearl-blue  apoti^  on  posterior  part  of  body;  a  round  spot  on  middle  of  l)ody  under  antwiof 
of  soft  dorsal — aouic  of  the  specimens  not  showing  this  spot  at  all,  and  others  Mho  wing  it  only  on  one 
side;  dorsal  (in  type)  with  the  brown  lianda  of  Ixxly  extending;  up  into  the  fin,  a  number  of  rather 
indistinct  narrow  longitudinal  lines  on  upper  half  'if  tin,  the  fpinous  dorsal  tip{)eil  with  black;  some 
specimens  with  a  row  of  dark  spots  along  middle  of  dorsal,  others  with  no  black  dots,  but  a  laiige 
nnmber  of  Une  narrow  lines  on  oatcr  half  of  fin,  and  between  theae  in  many  forma  oar  teries  show  an 
alinoHt  {jerfert  trradution;  Ik-IIv  usually  with  :i  uiori'  <>t  U-.^'f  ilecideil  pnr]>li^li  wash.  The  younger 
individuals  show  less  of  color  markings,  some  being  ahnuet  uniform  uray  on  iKidy. 

Twenty-one  apecimens  from  Apia.  The  type  is  no.  5178d,  V.  S.  National  Museum,  length  3.5 
inches.  These  apetrimens  agree  hurly  with  Salaruu  nitidiu  of  Guntber's  Fischo  der  Sudsee,  from 
Banioa.  The  type  of  Salarxtu  nitidtu  from  the  China  Sea  is  apparently  a  different  species.  The  species 
resembles  Altinm  i^riophthalmiu,  but  may  be  known  at  oooa  by  tlie  spotted  pectoral. 

NanitNl  for  Dr.  Barton  Warren  Evermann. 

1680.  Alticus  caudoliaeatua  ((iiinther).    Tahiti;  Samoa;  Makatea  and  Nukahiva  (Seale). 
aMaris««a«HfoNHMfsa  OOalhsr,  nK!b»^«Umt,m,ULlM,H.  r,  UM,  OtahdMi. 

\\\-  havi-  :{  '^iMH'imens  of  thi^  very  handsome  blenDy  from  the  reef  at  Apia,  whera  it  is  the 
communcst  species  in  the  coral  pools,  and  7  specimens  from  Pago  Pago. 

Life  colon  of  a  spedmeu  fnm  Apia,  gray ;  len>^  h  wise  dark  olive  stnaka  like  pencil-niarin  on  ride; 
no  bright  colon  except  on  the  crest,  which  i.n  edged  with  oranfie-red;  an  orang(>  da^ih  on  eye  above; 
9  transverae  double  brown  bars  on  side,  running  from  ba(^«>  of  dorsal  to  the  lowest  lengthwise  streak; 
caudal  with  frotn  7  to  9  tran.^vcrse  rows  of  dark  dots;  dorsal  jwle;  3  rows  of  small  dark  dots  running 
longitudinally  across  both  dorsals;  traces  of  2  more  rows  on  the  soft  dorsal  in  some  specimens;  knal 
pale,  witharowof  Crint  brawn  dots  piMteriorly,  near  the  baaeef  the  rays;  psolotal  pate^  aaapotlad. 

16M.  Altlenaaa«ltaaaia(Gihither}.  Anelteam. 

StUarUt*  nnrilrnfis  'SiinWwr,  Flwhe  der  SUrtnec,  20!>,  Uf.  IIH,  Hr.  a,  IK7i'.,  AnattsaOk 

IffOl.  Alticus  gibbifrona  (Quoy  &  Gaimard).   ilawaii;  Marcus  I. 

asftwlHpMlfysMQmv  A  OslBSid.  Vor.  OnMta,  M.  M«.  Meat  8nv4er,  Bull.  V.  a  VUh  Omsi..  xni.  IMt 

(IMI).  W.  Bonotalo,  HUa:  aotot  Ottrisr  A  Vateadsnnsa 
IMisiaatKMfMt  gUHftmu,  Bifsa  A  Bens,  MAop  Maasam.  n.  im,  IMk  Mamis  L 
aitarfasaaKBsa  JenkJaSi  BaU.  0.  S.  PMi  Ooauk.  sxn.  MB  (UM).  tm.  fls. « (aals).  MMMtala. 
Msrta  fwllto  JcnUas,  fl^  sitn  Mi^     « lliBMls),  Ifoaatala. 

1598.  AltiettB  atitetaa  (Qnoy  A  GaUaard).  Mnufo  tfm.  Samoa;  Nukahiva  (Scale). 

Marist  i«r«a(««  l(taoy  *  Oaloaid)  Cmler «  ValaaeieoDBi.  HIsL  Itet 
8abtria»marmoraluM,  Oflatbar,  r»acliederaa<lne,«l.lst.m,  Sg.  a;  not  type. 

Two  H|R>ennens  from  AoaioTatoila,  tbe^Mciesoeearriogto  tbosesaloi^ptbe  "IrotHbonodooast", 

not  in  the  coral  reels. 

Color  in  life,  white  gnmnd-oolor  with  dark  spots  on  iMe  with  parplirit  blue  tinge;  spots  on  caoda! 

Binnky;  hi  lly  wliiti-;  hrjiii  «ith  a  weak  bitiish  stn-ak  behind  eye;  lower  side  of  head  with  3  while 
stri|H«  rudiatiii^  from  the  throat  on  each  side;  dorsals  irregularly  and  obU<|uely  streaked  with  dark; 
caodal  with  alxiut  6  irregolarly  tranavene  rows  of  dark  spots;  anal  pals^  its  edge  dusky;  pectoral 
plain,  oncolored. 

Dr.  Giinther  has  evidently  confused  this  atiecies  with  Altinu  marmoratut,  which  was  described  by 
Bennett  from  the  Sandwieli  island!<,  and  liac  cinii'  iM'en  coIIih'I**!!  there  by  Dr.  Jenkins,  by  .Jordan  A 
Evermann,  and  by  Professor  Snyder  at  Layaan  island.  Fishes  from  other  localites  d«echbe«l  under  the 
name  of  S.  marmcnaua  belong  to  still  other  sfiecies.  This  is  apparantly  the  qwdss  called  Salaruu 
ttrlittu.'  by  t^ioy  ik  Gaimard.  but  it  is  pmlmbly  different  frmn  iSainitU 9nHttll$  IHcakor  JAiaOjUed 
"the  outside  skippy  ",  mano'o  a'au  in  the  Samoan  vernacular. 
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1598.  ▲Itictu  nuurmoratua  (BvnneU).   Hawaii;  Laywut. 

vm  i  rjO|  .,!«8.  Ujrian. 

1004.  Alticua  griMua  (De  Vi«). 

Soiariiif  gritemi  De  Via,  Pmr.  Unn.  Sod.  M.  S.  W.  MM,  m,  9amth  9m». 

TliiM  w  atitily  <1<-M  ri)><-<1  ^'|K•<■ic<l  is  onknown  to  US.  The  prcwncie  at  tmtackfl  mt  the  ii«|ie  indicate! 

a  reaeiilblttlH'i'  tu  Allicim  tmirmorittnu. 

1090.  Alticus  coronatus  ((iiintht>r).    Sulomun  lit.;  Haiiumi;  Nukaiiiva  (Seale). 

Salmrlat  .wotiatu$  (iilniluT  in  Bn-tirhley,  CruiM  of  the  Con^aa,  4M,  pl.Mt  Ng.  a,  Solomoa  la.  llflMlicr,  Ftaelw 
derSadue.  tOA,  M.  116,      r,  Solomon  tu. 

Of  this  ram  fish  wo  havo  14  examples  fmnt  thi>  coral  nwfs  at  Apia.  Color  in  life,  liKlit  ^rwn  with 
alxtut  8  |>airiHl  (•r<>!««'huiiil>  nf  rfiMi:<li  lirown;  htri|>i-^  acniw  <-tiin  and  tliroat  <lii-iky;  Niilt-N  an<lto|><<( 
Itejul  with  flinaJI  round  whitish  bimIs,  which  cxtentl  tNU'kward  along  base  uf  spinous  dorsal.  AHicu* 
haa  the  Hune  kind  of  dots  An  its  head,  bat  tliey  ar.>  differently  arranged. 

Ill  alfulKil  t  jiairiil  iToff-lKiiuls  f;\ili',  liMvinu'  -  l'>ii',ritinlinal  rows  of  small  l)r>i«  n  il.  it.---,  ]ir'tti)incnt 
only  iMwtcriorly;  dorsals  pale,  colorli'ss;  dorsal  spiuis  tip|»e4l  with  black;  anal  iMiie,  diiMk>.edgiMi; 
caudal  pale^  anapotted;  pectoml  with  from  S  to  6  irragniar  tnunvenw  rows  of  dark  brown  apola. 

1096.  Alticus  varioloaus  ( Cuvier  A  VuIoncieiiDe^).    Xiuuiii:  Satiioa;  Toiipi;  Hawaii. 

aalaria*  tixriitUauf  Citvier  Sl  Valenricnnm.  Hi^l.  Nal.  INiit*..  XI.  317.  pi.  890.  ICat,  Ouani.  afinther.  Fitche  Mt 
{iwiMM-.  tHf.  111..  liK.  A.  SuDOa.  TooKa.  Sh'i.'I.v  I*.  Fouli  r.  Vn».  A«.  Mat.Scl.  PhOa.  tWQ,  MSk f^andwteb  la, 
JenUna,  BuU.  V.  &.  Flab  Coian.,  »it,  190S  (19M),  «R,  Honolutn. 

SutarUm  niffHpa  gtole.  oee.  RMten  BUMp  lIiHsaai,  vol.  i,  ao.  ■,  un.  10,  Omm. 

V.\)zhi  I'xaiiiplps  of  fhi«  widcc|(rfail  I'nlytu'^iati  Mcniiy  wvn-  olilairiftl  nt  A)<ia,  from  tin-  lava  r>«  k». 

C'oUir  in  lilV,  jct-lilafk  with  hn»wni.«li  nliadi-;  i»fi-tural  oljuii  l«-l(iw  v\ith  fhi-rry-nil,  ^^[lin^mti  di>rval 
with  brownish;  the  upper  anterior  portion  ahmptly  pale,  its  houmlary  extending  fmni  tin-  tip  of  ni-nr 
the  last  spines  forward  to  the  base  of  the  flnt;  no  distinct  apota;  caudal  above  and  lieiow  with  pale  doll 
olive;  ap]ker  poitioB  of  caodal  nlwajv  more  or  leaa  pale,  the  pale  ookw  not  eharply  defined;  fins  other* 
wiM-  itearly  hiack;  body  mimarked;  7  narrow  dark  bloe  crQai>bBm  on  body  and  a  dark  blue  line  from 
ua|ie  to  oiKTi'U'. 

1097.  Alticus  albo^ttatna  (Knt-r).    .Samoa;  Fiji. 

flB/ari'ia  aiiMt^iiitalut  Kncr.Stli.  Ak.WiM.Wien.  LTI.  ]«C7.  !«,  pL4,  flK.4.aaaMa.  QOalher,  FIselMdcrMtdsN^aMK 

tuf.  IIH  liic.  B.  KandsTtt. 

Of  thiK  pretty  little  blenny  bnt  3  specimens  have  previously  been  collected,  1  at  Kanioa  and  2  at 

Kandavu,  one  of  the  Fiji  I^'landi'.    Wr  h:iM'  \^  siki  Iuk-ii!'  fnun  Apia  and  .'t  from  Pa>;ii  Pa^'o. 

Color  in  life  of  a  specimen  from  I'a^^o  Pago,  a  faint  red  blotch  behind  eye;  eye  with  7  re*!  spots  in 
iris;  body  pale  olivaceooa  green,  with  while  apots;  a  lar^  Uoe  epot  on  each  aide  of  the  threat. 

.VnotliiT -in'ciiiK'ii  fruiii  Ai>ia  in  life  wa.«  nlivactsMis  hruwn,  with  i>alc  ulilong  horiz4inlal  MjMibs  on 
sides;  head  KiH-ckled  uiih  ymall  ruiind  white  fiNiti*;  a  lar^  ittei'l-hhie  »i|H>t  on  each  aide  of  the  throat; 
{tint  orantrc  H{)ot>i  on  haw-  of  dorsil;  soft  donal  and  caudal  pale;  faint  nlive  Imib  on  middle  of  candaU 

tin  of  i  iuidal  cherry-red;  anal  diinky;  pectoml  pale,  iu  lnvjie  s[«>tfiil  like  head. 

1698.  Alticua  giittatua  (Cuvierdi  Valenoienues).    Vanicolo;  iSauioa. 

SalorfaijiHltedwravlerAValcncimiteii.  Biat.Nat.  Maik.  xt, MBk  Vsmcoio.  Grtnttier.  Cki..  in.  Jflftfroplmli.  0<iii. 

ther,  Fis<-h<-  r),T  ■^•,ul-<  <-.  '.Ill 

Thia  rare  little  tii-li  \va.>'  de>cril>ed  from  2  vniall  siieeimens  from  Vanicolu,  and  seen i»  not  to  liuve 
been  collected  »'iii<-e.  We  have  '1  »<|>eciniens,  Tri  iniilimeleni  In  length,  from  Apia.  They  differ  from 
the  typee  in  having  a  .«iiiall  cieat,  colored  like  the  body. 

Color  in  alcohol.  >;round.color  of  body  uniform  pale  brown,  with  about  4  rows  of  dark-hrown 
i^poUu,  made  Up  of  niinieriniH  tine  ."pi  rk^,  the  ...puts  in  the  two  lower  r.iws  iiioch  larger  tluiii  tlioH.-  in 
the  upper  rows;  2  rows  of  oblong,  pearly  white  8|)ots,  oommlughHi  with  the  two  lower  rows  of  hruwn 
apots;  above  these  are  nnmeroos  small  pearly  spots;  head  covered  with  many  small  pearly  and  brown 
spedta,  C"tiii!iiii;;led:  a  ilark  streak  behind  eye;  l)ehind  tliis  a  dark  haml  extendini;  fr^in  nape  di;n.'<>- 
nelly  downward  and  furwurtl  to  throoit;  under  side  of  lieuil  |*ale,  with  white  s{iefky;  a  small  lilack 
Spot  on  each  side  of  throat;  chin  and  upper  lip  with  black  etnaks;  belly  pale;  maigia  of  donal  dark; 
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•  nsiTOir  dark  ImiKiluilimil  band  near  base  of  toft  doraal;  anal  clear,  its  edge  doakjr;  caudal  dav; 
basal  portion  iif  inM-toral  ti>v<>n'<l  with  puirly  white  spots,  otharwiae  clasr.  Another  apedman  «grMa 

asactly  with  the  abuw^  Imt  lac-kii  tlw  pearly  npots. 

1599.  Altteua  thalaaaiama  Jordan  ft  Seale,  new  apeoM.  Samoa. 

Head  4.5  in  lenKth;  depth  5;  eye  4  in  heail;  <lon<al  xii,  14;  anal  18;  interorbital  one-half  aa  wide 
aa  aya;  a  abort  curved  lateral  line  coding  under  tenth  dorcial  apine. 

Body  elooRate,  compreaaed,  the  head  bhintt  the  anterior  profile  alnmat  vertical;  an  ooter  row  of 

Una  movable  ti-i'tli  in  tli«<  jaw!<;  [MisttTiiir  I'luiiiK-s  jirewnt;  ashurt,  frini:''<l  orliital  tfnt;iil«",  it.-<  U'njrth 
taas  than  wi<ilti  of  eye;  aiuinulc  friii)^-il  tentacle  at  nciritril;  dcirsal  notche<l  to  alK>ut  one-linU  its 
depth;  origin  of  donal  directly  above  posterior  margin  of  o]«rt-le,  itapoatnior  membrane  not  united 
with  caa<lal,  ita  longest  ray  1.75  in  hea>l;  origin  of  anal  midway  between  snout  and  ba^e  of  caudal,  its 
longest  raya  2.2  in  head;  total  length  of  iiectoral  ab«iut  equal  to  heail,  ventral  small,  elightly  anterior 
^    to  paelomi,  2.25  in  head;  candal  rotmded  1.14  in  bead. 


Life  colon),  grevu,  with  dark  l»n>wii  )iun<l!<unil  many  .-jwit-' arraii;,'<'<i  in  >  ru>~-M  ric!';  diin  and  spot 
behind  eye  ItlacUsh;  abroad  dark  band  on  basal  half  of  fi]iiiioa''  ^lurr'al;  niarv'iti  cleiir;  Hoft  doraal  witb 
3  longitudinal  rows  of  hirge  dark  apota,  ita  mafgin  duaky;  caudal  irregularly  etri-ak<-<i  w  ith  tranaverae 
bars  of  brownish  hiaek;  anal  blackish  brown,  the  tips  of  the  rays  white;  lower  |>Hrt  of  (sectoral  doaky; 
upper  iM)rtion  cU-ar. 

Color  in  spirits,  whitish,  with  slight  wash  of  pale  green,  head  rather  thickly  covered  witb  round 
•pols  made  up  ^  minute  brown  dota  like  pin-pricdu,  a  deep  black  ^wttbeiriaaof  puplt  jnat  poaterlor 

to  cyt';  tip|ior  halfof  IkmIv  with  M  attore*!  hrown  dot."  aHHimung  indistinct  hand-like nrnQgemcntx  on 
fiiilen;  i  liiii  with  a  dark  blotch;  caudal  with  ti  brown  ■  ro^)'- hands;  spinous  dorsal  with  dark  nliading 
throii^'h  it.''  (vnter;  soft  donal  with  alMjut  3  rows  of  brown  d  >t.«  unil  n  <l<uk  niar^in  to  fln;  aoal  dodty 
ahaded,  with  lighter  maigin;  pectoral  and  ventral  aligbty  shaded  with  duaky;  iris  golden. 

Thine  apecimena  from  Apia.  The  tjrpe  ia  no.  61705,  U.  8.  Katioaal  Moaeum,  length  1.5  inches. 

1900.  Altkiwe  mnailsa  Jordan  A  Bealet  new  apet^fas.  Samoa. 

Head  4.1  in  length;  depth  4.1;  eye2.1  in  hand;  doiml  xu,  14;  anal  17;  intaiorbita]  0De>lMlf  width 

of  eye. 

Body  elongate,  oompreased;  profile  of  bead  vertieal;  a  abort  lateral  line,  ending  brokenly  under 

the  posterior  iiiartii II  of  spinou!)  dorsil:  an  outer  row  of  niov«»t>lf  tci-tli  in  each  jaw;  iM>><li'rinr  canines 
present;  origin  of  tlon'al  on  line  witli  |H«st»'rior  tnaorin  of  opercle,  tiie  lia  not  cxtendinn  posteriorly 
upon  iNf'e  of  i  Hiidal,  ilH  longest  spine  -.2  in  hea<l,  tlie  fin  notcheil  to  it."  \>aufv,  a  »hurt  frin)ft!<l  orbital 
tentacle,  and  a  very  Hhort  fringe<l  uanal  tentacle;  pectoral  fin  equal  to  head;  ventral  small,  situated 
anterior  to  iK^  toral,  its  length  etjiial  to  {Hnrtix-nlar  jiartof  head;  base  of  anal  about  3  in  length  of  fish, 
its  longest  my  L'.-'i  in  lii-;id;  l  amlal  n Mitiiii'<i.  it--  Icni^tli  ciinal  to  licad. 

life  colore,  light  cherry-red,  8  iiairti  of  barn  of  crimson  brown,  a  red  brown  spot  behind  eye;  fina 
palereddiab,  dotted,  tbeeaoda)  whitiab;  cirri  red;  front  and  top  of  bend  thinly  apotted  with  ■nail 

rcldisli  1<rown  ^tiR't-kH;  chin  and  f'uhf  of  head  thirkly  ."pottc^l :  a  few  broWU  apOtS aoattaved  abOQtOTer 
Ixxly;  from  1  to  :i  larger,  rouii'l  bluc-blai'k  doL"  on  Ixnly  under  jiectoral. 

Color  in  spiritti,  whiti-^h  with  nlight  wanh  of  |)ale  green;  head  and  ehouldt-n)  with  a  few  small 
■erttered  brown  dota;  a  small  black  spot  Iwhind  eye,  h>aH  than  aixe  of  pupil;  body  with  2  or  3  loogU 

B.B.F.liM)b-:» 
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tadinal  rows  of  brown  doti;  flnt  without  color  or  iDHfetopfaMeiA  ft  fMrinaUimgii^ 

ckmal  and  caudal. 

Foot  Bpec-imeiu  from  Api*.  Tlie  typo  »  no.  617W,  U.  8.  Nation*)  Miueam,  length  li^  incbMi 
The  fim-'wi*  is  mmocl  far  MoaOiw  of  Apia,  a  joong  Samoan  of  flne  parti  whom  wo  foimd  oOdHfe 
aaafiaberman. 


Ftu.  IM.—Altieut  miuUtr  Jordan  it  Htmle,  new  qiedea.  Type 


Alticoa Mbee  (Cuvior     Valenricnnof).    Fiji:  Tahiti:  Sam'^  ((riinther). 

MuftotetarCuvk-rdL  Valcni  iinnt*.  Hvx  Nut  I'oiHS  ,  xi.  S23,  l!S36.  KaH  India*.     Kner,  8iU.  Ak.  Wins.  Wl«n  1868, 
41. Fiji.  Oilnthcr.  Kiscbf  d.  r  -  i  l-  ■   jfj,  Samoa.  Kijl.  Tahiti. 

This  8jx>cif!<,  known  by  thi-  li-ii^rtlu  iiinK'  of  tlie  first  1  to  S  donal  apiiioa^  was  not  Uk«n  by  oa. 

1608.  Aiticiu  aaalei  lfir}-an  4  Uerre).    Marcus  I. 

MKHmtamim  milt  Biyaa  A  Btnt,  Oee.  Hpm  Blihay  Maawm,  n.  IW,  IIB.  Mmnam  I. 

•AUUAIOnvlar.  Jfimo'a 

Awtet  Joidaa  &  Evermaon,  Cboric-IJat  F&diea,  471, 1896  (ruftrapMiietaftM),  name  pteoocopM  by 

&Brt0  BwalsflOBi  UM,  a  (jcnna  ot  nnounala. 
StaHkhAft  Jordan  A  Evernuuin,  Ftaheo  Mbrlh  and  MM.  Aner.,  ni,  2396, 1900  ( mlftvpuntiatiit). 

5ot  Maria  IionHM^Bieimhu. 

1003.  Salarias  zebra  Vaillant  &  SHUvage.  HawaU. 

(SaJaritu  CH>Ao  Jenkina,  Honolulu. ) 

Thil  apeciea  is  Tory  abondant  in  tho  rodt-poola  of  tbe  lava  about  Hawatt,  being  the  oommonert  of 
all  tho  blonnfoa  in  that  region.  It  bae  nol  been  foond  deewbere. 

1004.  Salarias  sertatua  Oarman.  Fiji. 

Salariiu  ttrlatu*  O«r0>Ml,  Bull.  Mu>.  Com|>.  Zuul..  xxxix,  MM.  VI,  V||l. 

This  epedoe,  which  we  have  not  aeen,  reaemblea  AMau  mUem  in  fimn  and  in  habitat  bat  ia 

nnifnniily  colored. 

1606.  Salarias  Hneatus  Hleeker.    .''amoa:  Fati'  !  ."^eale  i :  F-ast  Iniliff. 

Sularuf  tiiituluf  Itln'kiT,  VcrhnlKl.  Bnlar.  tii-iii><>l'H'>i  .  x\l\,  ItUiiuililii'  iiikI  Uobiidiv,  18.   OQBthn.  Cat.,  III.  2M, 
Java.   U«]r,  T^*he»  iii  India,  332,      Lxx.  IIr.  #  (male).  Htn\  Reii.  Anclaman  Is,,  KaXmy  Arvhip«l«(o. 

We  have  6  qwcUnens  from  Fngo  PSgo  and  one  from  Apia.  Life  colon  of  one  from  Fego  Flago^ 
dark  olive;  nide  with  abont  6  to  8  dark  leogthwiae  etripen,  the  3  or  4  lowermost  more  continuous  and 

regular,  the  ti])i«T  vi-iy  wavy,  tlicH'  iiitcrusciilatin^f  with  «tfh  oliier  t^*'  that  llu'  Iwck  and  region 
behind  hvad  shuvs  dark  netwurk;  ti  {laired  blackitih  rr(it<ii-HhadeM  on  IjiK-k  and  tfides;  fins  doll 
olive;  dorsals  separate,  the  first  with  oblique  daslies  at  l»a«e  and  a  dosky  edge,  second  with  oblique 
vtreaks  like  those  on  body,  the  edge  pale;  caudal  dusky;  anal  |iak>,  the  cd^'e  dark;  iMitoml  and 
ventral  rather  pale;  head  with  vertical  marblings;  2  converging  liueis  on  base  of  i^udal.  Donal 
Dtfleriog  tajm  cunont  doseriptioDa  in  having  no  erest;  tontaclos  amall.  Tlio  other  ■podmena 
have  a  high  creat 

Another  spednwn  bom  Pago  Psgo  was  blackish  olive,  with  a  bright  yellow  or  tawny  shade  in  Ufa; 
5  or  6  diffoae  croasahades  on  back;  aide  with  4  or  5  aotisa  of  abort  oblong  horiaontal  dadna  of 
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paler  olive,  forming  internipte<l  linofl,  the  Iowt•^'t  nearly  continuous;  f>ome  dark  rrosB-shailc*  on  lower 
part  of  bead;  fins  dark  olive;  dorsal  and  caudal  pale  edged;  tentacle  and  croei  dull  olive.  Dorsal 
MtabBd,  tlw  ^inw  fait^wr  tim  the  Mil  imjw. 

1606.  Balariaa  faaciatua  (Bloch).    Saturja;  Tonga;  Vuioolo;  Panape;  bfltlndteii 

Kenntiu/aKiatut  Bloch.  li,  112.  Uf  in?,  fii;  I,  1IK70.  Japaa. 

aalariat  quaiMinnnu  Roppi'li.  Atlnv  K><  ii<-,  113,  (af. »,     1.  UM.  Mad  8aa.  CUvterA  ValMMtaiaHi^  Hilt.  KaC 

Mfm.,  XI.  31H.  18%.  TioiMr.  TunKnlnlm.  Vniiloolo. 

MartM/avia/iMfiivifr^  ViilviiciciiiK-«,  •>!>.  cit..324.  isii..  < iuii Hmf.  FlMha dw IWMiit  aill.lat IM, Bf.  o,  PBnapc. 
IWnriin mmainmtmt  ffniir.  fliti  Ak.  Wiw.  WIcn.  i.vi.        du.  3,  Samoa. 

Life  oolora of  ■  specbnen  from  Apia,  brown,  with  oblong  bluish  Bfiote;  numerooa  amall  dark  dots 
and  dat>hefl  on  siilex,  I lack  trf  head  and  alMive  pivtorul,  i"ioii  fii<<in^'  un<I  iHLM  Oining  liuofl  which  extend 
twckward  to  below  middle  of  soft  doraal;  doreal  brown  with  greenish  white  apota  and  brown  dots,  its 
edge  cremmy  red;  cuidal  olivs,  ipM^led  with  brawn  and  wliltiih,  ila  apfwr  edge  wwlied  witli  dunry- 
n^l:  annl  Hk«  donal,  dnakjr-edged;  peehml  and  ventnl  bnmd;  bdl]r livid;  «i|^tdwkduidMnt1)WB 


We  liave  iiUnit  80Bpecinien«  of  this  apedM  faom  the  coral  reof  «t  Apia,  triMre  it  la  TBiy  ooninon; 

we  havi-  nl~M  i>  -i-M  imen.s  from  Pago  I*agr). 

1007.  ftalariaa  biaeriatua  (Cuvier  <fc  Valenciennea).    MoHo'oa'au.  Tahiti;  aamoo. 

Mtarfai  MNriolM  Carter  A  VaicaeteaiMi.  HM.  Nat  Wtm,,  xt,  SM^  UM.  TaMM.  Knar,  M«ram  IMm,  Vlieb».  Itr, 

l«f  H  ft(?.  4.  IWi,  T»liHt    (!ilnth.>r  F1«che  der  sa<l!*»',  208,  Tahiti. 

Life  i-<>1nt>  of  H  r^iH'ciiiieii  fruui  I'uk'o  I'ago,  biackiah  olive,  violaceous  below;  sides  witli  4  rows  of 
Tiolet-white  round  r<IM>t^  the  tbinl  ivr'u^  nvM dlattnct  and  Kgolar,  the  apota of  the  fborth  row  laifo' 
•od  more  difftwe;  fijis  all  dark,  nearly  plain. 

Another  example  was  hiadclah  olive  with  R  to  11  white  partial  hande  acnm  belly  and  baixe  of  anal, 

Ollan  not  ilif*tiiu  t  tifforc  \ei)!;  luuil  with  stnull  liluiHli  white  H|>ot(<;  h  P'W  of  ttio<'  ^|l<lt,•'  inun!  distinct 
•knit  opper  line  of  ventral  bam,  othere  on  i>idefl  fonuing  a  aeoond  irri^ular  row,  usually  gathered  in 
paira,  one  atwve  the  other,  aboat  6  pain  of  dark  blotehea along  baae  of  doraal;  flnadark,  mottled  with 

(Inrker:  :i  black  Hpot  mi  fnuit  of  flixt  ilornal;  soft  ilorNal  with  r>l)lii|iie  {lale  ittreaka;  caodal  dnak^ oUvaj 
ventral  blaek;  |)eelorHl  olive,  with  tine  while  <loti«.    I'or>ial  ilivide^l,  xii,  is. 

A  young  individual  from  I'ttgo  I'agw  was  violet-bla<  k  or  l>n>wii,  with  some  7  or  8  jiale  crtJtw-HtrvakK, 
violet'tinged,  narrower  than  the  interKpaoea;  4  or  5  stiarply  defined  while  apota  along  nde;  bead  with 
violaceona  and  greenhh  tnottlingt;;  midal  light  yellow;  dnrmto  dtwky,  mottled;  anal  pale;  ventral 

and  anal  ^^n^'k y-trHiiHliu-eiil,     Porsil  <livi<le<l;  no  i  renl. 

Two  specimens  front  near  Aua,  on  the  north  shore  of  Xutuila,  together  with  162  other  examplea 
from  tlie  aame  place,  taken  with  dynamite  aouMiKtlM  lava  rocks  on  tlw  "iron-lMMndooaat"  One 

8{H>('iiiien  from  Apia. 

1608.  Salariaa  sindonis  .Ionian     Smle,  new  Hptx-icH.  Samoa. 

Head  4.L'  ill  itrngth;  depth  .').7.">;  eye  3  in  head;  intemrintal  .sjiaiv  seureely  e<|ual  to  eye;  domal 
xn,  Ml;  umd  -M ;  lateral  lineshort,  ending  under  posterior  part  of  spiriou.x  doixal. 

B<Hiy  elongate,  comprceaed,  the  anterior  praAle  of  bead  rotmded,  the  forehead  not  projecting; 
angle  of  jawa  nnder  middle  of  eye;  a  iihoft,fflmp1enrMtaI  tentacle  and  a  minute,  fringcil  nasal  tentacle; 
ten'tli  ill  jaw."  in  a  siiiule  wrie-,  no  |HiMteri">r  caiiiiH  -:  iloi>al  (in  incisi-.!  to  one-half  its  depth,  it«  origin 
over  posterior  margin  of  o|iert  le,  and  its  distal  eu<l  terminating  some  distance  anterior  to  caudal  base, 
the  greateat  vertical  height  of  the  fln  ahont  S.S  in  head;  origin  of  anal  nearer  tip  of  snout  than  base 
of  eandal,  i-onsiderably  in  advanee  of  .-oft  dorwil,  the  fin  lonif.  its  l>ifK'"ei|iial  to  dinfance  from  tip  of 
snout  toorigin  of  the  tin,  its  hingetit  ray'J.-'>  in  head;  jM-^'tonil  e<|uai  to  leiigthof  head;  <-audul  rounded, 
1.26  in  length  of  head. 

Life  colon*,  tnin.«ltu«otgmy,  the  head  black,  thel»o<iy  with  about  6  pain  of  'lark  <T4iH.H-lian(ls;  eon- 
•picuonadark  !<|H>tr4  along  haoe  of  dormi;  lina  all  {tale,  the  concave  caudal  whitish;  top  of  hw»d  with 

many  round,  durk-browii  Ani^:  "ii  nai>r  tlioe  form  a  ere«eeiit,  the  liorn."  of  wliieh  reach  {Mwlerior 
iiiargius  of  eyiit;  within  this  crescent  the  dots  form  a  huge  spot;  body  and  tins  everywhere  tliickly 
'  sprinkled  with  roinnte  black  apeeka. 

Another  apecinieii  wa."  dark  blai'ki-'h  irrcen,  w  ith  darker  miMM-liand.'i  and  no  othw  oolors;  top  of 


head  ami  napecovere<l  with  many  comiiurutiveiy  large,  round,  brown  dots;  bo<ly  and  tins  every  where 

eovend  with  minute  black  dots. 
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(Vilnr  in  ppiriti",  protUKlH-oliir  yi-ll"\vi>ili  wliite,  thi<'kly  iiunrtnlat.'  witli  riiinntt'  <lark  dotf,  tlutt*? 
titkint!  'lit'  form  of  iniiiieruuH  (iS-liU)  rHthiT  irrt-jjular  vertical  IniihIh  oil  .-iiU-s  of  IkxIv,  Huiue  ot  the 
ImdcIh  more  or  U-»<h  connected  at  top;  in  oMer  exatiipU-H  the  bimtls  nee  in  to  ^nxinp  thenuelvea  in  pain 
and  bet-uiue  fewer  in  namber;  a  characteristic  ubiique  black  bond  on  the  head  from  nuchal  region 
throuKh  eye  to  middle  of  ^-h  maxillary;  (he  dark  markings  of  body  extending  a  little  way  into  dorsal, 
tli«-  (ill  itl.xo  Hha<le<t  i<liKhtly  willi  iniiitite  dark  dot)":  anal  white,  with  Blight  Untof  diMky;  peotaial, 
ventnd,  aod  ctuidal  wliitiab,  without  distinct  nuurkiuKt. 


Pw.  M.'-MartattliticiUilotdim  A  Oeale.  nwr  wpttlm.  Tyft. 


KtuiK  Toii^  SIM-.  iiiienH  ^50)  collected  at  VHf[o  Vufco,  by  Mr.  Michitaio Sindo,  foririiom the ■padci 
iinameii.    Tlu'  ty]H>  in  no.  517S)2,  I'.  S.  National  M(u«enm.  length  O.WIadl. 

1009.  Salariaa  atkinaoni  Jordan  &  8«ale,  new  i<|)ei-i«(<.  Samoa. 

Head  .3.75  hi  length;  depth  X'H;  «>ye  2.75  in  head;  interorbital  eijual  to  one-lialf  of  eye;  doiml 
XUlf  17;  aiiul  21 ;  a  short  Iat4-ral  Hue  ending  under  eighth  dorsal  epine. 

Body  elongate,  compiewed,  rather  abort;  anterior  profile  of  head  vertical;  the  angle  of  month 
nnder  posterior  third  of  ey«;  depth  of  candai  pednnrle  2.75  in  head;  a  titnple,  ahort  oibital  tentaele, 
ji  «ni:ill  friTit.'iil  oni'  ;it  noftril;  teeth  in  a  cinu'li'  n'w  in  each  jaw,  no  jwistj'rior  caniiK-r';  dorxal  fhi 
iuci»(-d  aliiios^t  to  liaae,  the  iui-iniou  being  broadly  rounde<l;  origin  of  dorxal  about  1  8pine  in  Iront 
of  pMterior  uaighi  of  opeide,  ila  diital  end  waehing  to  hwe  of  randal,  not  attached  to  landal  by 


Fio.  106k— MMwatttewu  JocdanAflmle,  new  •pcdM.  Tfpt. 


membrane;  longeat  spine  ai  dotaal  8.3  in  head,  longest  ray  1.86  in  liead;  origin  of  anal  wB^b/Qj 
anterior  to  donal  incision,  itf  liat<e  2.5  in  fish  wilhont  randal,  its  origin  an  e«inal  distance  from  tip  of 
t^nout  and  base  of  randitl,  it.^  longest  ray  2.5  in  head;  |M-ctoral  WTin-ely  ei|nal  to  length  of  head,  it« 
tip  nnder  tenth  dorvvil  Hjiine;  ventral  alMxit  l.To  in  head;  cauHal  rounded,  1.25  in  head. 

Color  in  apiril«,  dull  whitish  with  slight  tint  of  iialu  grtvn;  6  very  distinct  palm  of  dark  bands  on 
ridea,  which  are  divided  in  the  middle  by  a  narrow  s{M<-e,  the  portion  of  line  above  being  sloped 

obliquely  forward,  thoBe  1m  low  <  iMi'iUi  ly  hack ;  no  marking;  <ni  cliiii  or  tliroat :  ili  ir-a!  fin  with  ili.Htini't 
brown  spots  scattered  through  it;  anal  with  u  narmw  margin  of  white  and  a  broail  intnuuai^ginal  band 
of  bladk,  lidinR  into  whitiHh  at  baaa  of  fin;  caudal  with  dusky  blotch  at  haw;  other  floe  nneoloied. 

Onef^iMH-inK-n  fn<in  Pago  I'ago,  type  no.  51791,  U.  S.  Mational  Mneeam,  length  0^98 inch.  Named 
for  the  artiHt,  Mr.  William  SackAon  Atkinson. 
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1610.  SaluiMrlTnlatasItappell.  Sanw;  FutoMta  I*.;  TkUti;  EmI  Indiei. 

Salaria*  rtruliUnr  ROppell.  AUm,  Afrlra.  114,  ia2fl.  Red  8m. 

Snlaritu  iiHivlrii^rnu  Ciivlcr  &  Vitleiicli-nnrti,         Snl.  I'ltim..  xi,  329,  pi.  329,  1106,  Ila  d«  Fruie*.    GQnther,  Cat., 
Ill,  2.V>.  Iiifliiin  Ociiiri.  <'liiiK-«t- 8<  «.    Iiiiiilh.  r,  FI«i  li,-  .Ii  r  <  l^!-,  ,  ,        tjif  '17,  rli:  ti,  I'imiIii,  I'liiimnlu,  Tilhitt' 

Life  colon  of  a  specimen  from  PHgo  Vagp,  dark  ulivv;  neveral  pairs  uf  darker  brown  croM  Hhadca, 
the  last  3  rawlrini;  theimelveB  into  nblii|iw  rtraikfl  tipwanl  and  Iwekwanl;  aoftdoraal  with  oUiqiM 
dark  ftn-iik^:  <'auilal  [>liiin:  anal  <l(i»ky-e(lK««d.    Niirri'st:  ilnrsa!  "liviili-d. 

Anotlifi'  Hjwi'iiiH-n  frutu  the  same  locality  uau  ulive,  with  aliout  s  |iait><  <>(  dark  criM^-liur):,  with 
cro«^— Htrcaki*  betwera,  the  iMtobacora;  udorkobliijueKtrcak  Ik  IiIu'I  i-yc;  il'iDial  with  horizontal  rows 
of  light  olive  ifOtB,  these  more  obrKjue  on  eecond  dorsal;  anal  dusky-edged,  with  2  pale  blue  longi- 
tudinal linen;  flnaotherwifh>  dtixky  olive. 

A  third  .•'iMt.-iiiien  from  I'av'o  I'av'"'  waj»  blai-kii'li  ulive  in  lift-,  with  a  siTit-  <•!  clark  niarhliiik'H  and 
8|iotii  nUtve  lateral  line,  nitjel  ilietiiu-t  poi«t«.>riorly,  fainter  below;  dorsals  similarly  marbled;  hea<l  dark; 
rirri  dtii>ky;  flns  all  blaekiah,  uneoloreil;  anal  with  2  faint  pale  longitadinal  lines.    A  yonnger  one 

8ll<>\\s  faint  |iair<  i|  dark  crns.-'-luitiils 

AIkiiiI  7-')  r^iMviini-ns  fnnii  tlit*  4'iirui  rcciH  »i  Apia  and  I'aifo  I'ago,  where  it  i>«  vt-ry  almii<iunt. 

1611.  Salariaa  edentulua  (Bloch  &  Schneider),    fluabine;  Samoa;  fikomoln;  BoBham;  Bmro- 

Innfia:  Fate;  Nukahivaaixl  Makntca  i  Scale i;  Ea>4t  Indies. 

,fln»l%Uua  Blorb  A  iicbneider.  SyM.  Ichih.,  Vt2,  UOl,  Huablnt. 
«  kiH'if  JotHM  Cttvfcr  *  Valcnelcuici,  BM.  Mat.  PmIbl,  xi.  lis,  IM;  ««erifa<d  Ihna  nmtM's  apaelSMn  deal 

HiMlilnc. 

HlrnniMnlruHralMt  Ponler,  DCSCT.  AnilB.,  SSI,  iMt,  Huahlac. 

Ifahtrku  tdtnt^a*.  OOalber.  Cat..  HI,  tU,  Mtl,  tNilyoiMia,  eastern  puts  Beat  Indies.  Ottntber,  Flache  der  Sttdaue, 
40*. .  tal.  117  fly.  A,  Samoa,  PaaaMtn.  Bsntaaai.  BaralmiBa. 

I.ifr  "dliirs  of  a  fiiHviiiien  frmn  \\<'\;\,  liark  iilivc.  tin-  IkhI  v  ami  fitiM  mtn  h  iJpott*'*!  with  bright  red- 
dish  brown;  l>elly  livid  hhiich;  raiidul  jude.  Hiinhf  yollowisli  U'low;  anal  jialc-i^ijri'd. 

A  spe«-imen  from  I'a^o  I'b^o  had  wvend  ilark,  im-pdar,  paired  cnwH-lffliidH  on  bo<ly,  with  dark  • 
bruwn  dots  alon^  liui«e  of  anal  and  on  caudal  pe<luncle;  dorval  divided,  with  oblique  rows  of  black  dots 
Iwsidefl  numerous  whiti!<h  onen;  anal  with  2  row.<9  of  dot«  and  a  whitish  edge;  |>cetoral  and  ventral 
plain  iilivi-:  n<M'r»>>'t;  tentadcH  ttniall. 

Another  Apia  specimen  was  dark  bluish-olive,  with  dark-brown  markings;  head  and  anal  blue- 
Mack;  caudal  mostly  black;  eandal  pedunde  with  aevefal  tows  of  brown  dote;  qpinoae  doiwl  with 
2  longitudinal  nus>  <>f  dark  dat<t;  t^oft  donal  with  aeveml  oUiqae  rowaof  doto;  ceodel  end  pecUinl 
plain  dutiky;  unul  du2<ky,  pale-e^lged. 

We  have  60  spedmene  from  Apia  and  Ftgo  Rigov  wliere  it  swamw  in  the  crovioee  of  the  coral 
iwff 

161S.  Salariaa  meleasria  Cuvicr  A  Valenciennes.   New  Oaledonia;  New  Hanover;  Nukahiva  and 
Mabatea  (Seale). 

Siiliiriii*  m>l>>i-irii>  ('ii\li'r  .V  VnU'iii-,.  nncF.  IIii<t.  Niil  t'disx    XI.  232.  IKW,  Taimaoia,   Oflntbpr,  Flacbe  derSOdMe, 
-.liN.  tiif.  114;.  tig.  <i,  .Nfw  CuMonia.  r^po  York,  ZuiKiluir.    IVlens  Bvrl,  Mon.  ISM,  Ml,  New  HanovcT. 

ThiH  K)MH>ie^  unknown  to  lis,  is  rceor«li>d  from  Melanesia  and  Ptdynesia,  bat  these  specimens  may 

)«■  .!:-tiiii  r  iroiii  tlif  nrikrinal  ly|M',  which  came  from  Ta«inHnia. 

1613.  Salariaa  g^armaai  Jonlun  A  ^ktale,  new  speciex.  Samoa, 

Hea;il  -I.  IK  in  length;  depth  eye  3  in  head;  interorbilal  equal  to  one-half  of  eye;  domal  xiii,  21; 
anal  24;  avhort,  indistlm  t  lateral  Iwe  ending  nnderthe  ninth  donal  spine;  a  short,  simple  tentade 
over  eye,  another  over  nostril. 

Ebwly  elon^nite,  coinprpMd,  the  anterior  profile  of  head  vertical;  caodal  pedande  about  eqoal  to 

evf;  III  jaM-  iml.  r  [i.  >-ti'rii  ir  I  liird  of  eye;  tet'th  in  jaw."  in  sinjrlc  M-rif-,  no  posterior  (M»iir.«^s<; 

donittl  lin  incise<l  two-lliird.-<  of  il-  lieiKlht,  the  inei!*i«n  Ijeing  jiosterior  to  oriv'in  of  anal;  ori(.'iii  of  dor- 
sal directly  over  posterior  margin  of  opercle,  iti*  distal  end  at  bHm>  of  <-audal,  the  membrane  not 
attachoil  to  csiiidal  fin,  the  height  of  longest  dorsal  spine  2.1  in  nead,  and  of  the  longest  ray  1.75  in 
hea<l;  anal  tin  Ioiil',  it>  ba.-e  2.2  in  length  of  finh  without  the  caudal,  its  oriKin  l»eitig  under  Iww  of 
tenth  dor.'iil  spiii.'  aii<l  nearer  lip  <>f  snout  than  baj<e  of  eauilal  by  a  distance  alMiiit  etpial  to  depth  of 
caudal  pcduucle;  longest  ray  of  anal  1.75  in  head;  pectoral  slightly  longer  than  head;  ventral  1.96  in 
heed;  caudal  rounded,  1.2  in  head. 
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480  BiTLLxmr  or  ram  boubav  of  hsbebibb. 

Color  in  life  gmy-gmn,  cvarfwliam  fimly  panctate  with  bimli:  indioitloas  irf  broad  tnumwn 

)>ar-,  m'l^  i>rimonni-eil  on  miiMlc  of  Ixxly;  sub«urfm>e  Hjwtfl  lilac-re<l  ant«'ri(irly,  oranirf-rcfj  [nisterioriyf 
anU'rior  twu-tiftl)H  uf  IknIv  while  l>el<i\v;  *l<ir«al  (in  clear,  with  many  tine  black  Hpecks,  more  or  ieM 
definitely  arrantced  in  J  l<<ngituilinal  njw»;  uther  tins  all  clear,  with  nonMRNH  tinjr  Mack  >p«ck«;  on 
WUkl  they  fonn  a  dusky  submargiual  band,  the  ti|«  uf  thfravK  white. 

Color  in  Kpiritt*,  dull  light  gray  witli  a  waah  of  p«lo  irreen,  Hlighlly  darker  above;  7  pairs  of  india- 
tiucJ  vertical  liandw  oi  darker  coloring  aluin;  HidcH,  a  ■lir'tiiictivi'  brown  Iwnd  fnmi  lower  anterior  mar> 
gin  of  eye  vertically  down  to  middle  of  each  maxillary;  no  niarkinga  on  chin  or  throat;  donal  with 
nomewM,  mora  or  leas  rcgnlar  brown  qwta;  2  dwky  Uotahat  on  ban  of  caadal;  otherwiae  tlie  Ana 
•re  wittioiit  dMnctmatkiiiesfll  any  Und. 


Kin.  107, — S€iJiiriiu  uarmntii  Jnnlnn     Sinlc,  nt'W  fijieclc*.  Tj'pe. 


One  apedmen,  the  type,  no.  51792,  U.  &  National  Muaeum,  from  Apia,  iengtii  1.2  indiea.  Named 
for  Prof.  Samoel  Oarman. 

1614.  MKiM  liMMtti  Blaekar.  FQl;  Loyalty  b.;  WM  (Bade). 

aahrtmi  miiiitf  Blaalwc.  Hat  TIJte  tM.  lad.,  i.  tn,  tg.  H,  Ja*a.  ■n'awwa,  Cecwi.  OtoUMr.  Vteha  «ar  SAtoib 
SM^rUi.Losrallyla. 

1615.  Balaiiaa  livr>>>i  J<M<^  A  BwlVi  n««  qweiaa.  Samoa. 

Head  4  in  length;  depth  eye  3.1  fai  head;  intenirhital  very  narvoWt  IeM  tlMUl  wMtt)  of  poptl; 
dorsal  xii,  22;  anal  21;  lateral  lines  abort,  ending  near  tip  of  {H-ctoral. 

Body  oblong,  oomprejoed,  anterior  profile  of  liead  rr»unded;  forehead  waroely  projecting  over 
mouth;  angle  of  Jawa  under  poeterior  margin  of  eye:  a  short  dimple  tentade  over  eye  and  a  minate 
fringed  tentade  at  imttil;  teeth  tn  Jaw  In  a  single  Herii-n;  ii<  <  |)OBterior  canine  teeth;  doreal  fin  indaed 


almtwtto  l^aae;  it-  oriKin  a  little  anterior  nf  |M>Hterior  nUHginof  opercle,  it«  incision  directly  over  origin 
of  anal,  its  puHteriur  extremity  ending  on  base  of  caudal  bat  not  attached  to  caudal;  liam-  (>f  anal  2. -1.5 
in  kngtiiof  fiah,  ita  origin  nearer  tip  of  anout  than  to  ba^e  of  caudal,  the  distance  iM^tweeu  tip  of  enuut 
and  origin  of  the  fin,  considerably  greater  than  liase  of  fin;  longeet  ray  of  anal  2  in  head;  pectoral 
ei]ual  to  head;  ventral  minute,  1.85  in  head;  caudal  ruunde<l,  1.1  in  head. 

Color  in  spirita  dull  light  gray,  with  8  vertical  double  dark  IwndM  on  aide,  tliet<«  IxmdH  aiNjut  e<|ual 
to  interspacee;  head  and  aboulderB  punctolate  with  yellowiah  white  apota;  liead  ahaded  darker  than 
other  parts;  2  dusky  bands  Qoder  ebtn;  »sii«le  row  of  rather  diatinet  black  doto  aeroaa  peoloial;  a 
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few  MvtU'red  duxky  blotches  on  Bpiiioas  doml;  anal  with  sttigtn  ol  whit*  with  intnuMUgloid  STMof 
dnaky,  other  &o»  ujui)«rk«d. 

One  fpedttMBitlw  type  tio.S17M,U.  8.  NatkmalHiaraii^  from  Apia,  Namedfer 

William  Alanson  Bryan,  carator  in  the  Bemice  Paoahi  MnaMUD,  in  Bonolnta 

1016.  SolariM  |;ilb«rti  Bryan  dc  Herre.    Marcus  I. 

Salaria$  gilbeiti  Bryan  A  Hem,  Occ.  Pmf«n  Bishop  Muwam,  1 1. 18011,  U7,  BUrea*  I. 

1017.  Salnriaa  aureoal  Biyin  A  Hem.  Marena  I. 

SalaHtu  mnmui  Brjran  A  Hcrre.  Occ.  Papers  BUhop  MuMiim,  II,  IMIi  U7.  Mamw  1. 

1018.  Oftlariaa  paulua  Bryan  A  Herre.   Marcus  I. 

SalaHiu patUtu  Bryan  A  Herre,  Ooe.  Rkpan  Bishop  Xumuio,  II.  IKK,  IM,  H^areae  I. 

1910.  lalaiian  holomelna QOnther.  lUan  la.;  Vavao. 

tSalariat/utau  Rfl|ipen,H«MWlrbcUhicn.'.  F1«rhe.  186,  Uf.  83.  Air.  3.  UM.  Red  Sea. 
tSalarUu  rmlMiKtat  CwrtSr  A  Vali-ncicnnvs,  Hl»t.  Ket.PDlM..  XI,  828,  UM.  Red  Bee. 
tSiiIitria*  phrtmma  Bleetef,  Baloc.  317,  Bato«. 
SitarUu  kolonrloM  QnnUMT.  Ann.  MafT-  Net.  Hint.  ISTi,  Cebu. 

S.i.'ari-i«/iiwm«.  Gdnthcr.  FltJ'he dcr  SQdncc, aH,  liiJ.  1I<>,  Hk  i .  I<7:1.  PaUu.Vnvni; 

This  strongly  marked  apeciee  is  not  leprweated  in  our  coUections.  It  is  clo«e  to  ikUarias /tunu  ol 
the  Bed  Sea,  but  we  may  retain  II  aa  a  different  apedea,  aa  aooording  to  Dr.  GOnther  the  caudal  la 

black  in     haiamda*  and  yellow  in  S.  fiijmis. 

lOSO.  Balnriaa  atratua  Macleay.  Mew  Gninea. 

AlnriM  otraliH  Haeta^r,  Pne.  Una.  Bdc  N.  g.  W.  MM,  m. 

IMl.  ■alniinagoaallUaaker.  NewOoinea. 

BlilUii  Tiiilaa  iliaiMHa 

ExaUias  Jordan  A  EvanaaBn,  BnlL  V.  8.  Flah  Oonun.,  zzin.  1908  (18»),  MS  (Marias  inat 

Kner ). 

lOM.  Bxalliaa  brevia  (Kner).   Mtmo'o  gatala.  Samoa;  HawaiL 

■ifcito  iMi*  Wmt,  aha.  Ak.  Wtis.  Wtoa  taM.»l,lBr.  w,  fl*.  W.  9»mM.  OflBtber.  Flsi^  der  MdMe,l0t,tat 

118,  flg.  c;  efU-r  Kner.   Jenklnn.  Bull,  I".  8.  Fl»h  Comm    txii  I9nt!  i,  .v»i,  llctuiliilii 

Of  this  8 pedes  only  15  specimena  are  known,  14  from  Hawaii,  the  other  iruui  Savaii.  We  obtained 
DO  spedmena  in  Samoa,  iNit  Or.  T.  D.  Wood  obtained  in  Honohdn  one  apeeiUMn,  wUeb  ia  now  in  the 
Stanford  Univeraity  llOMnm.  MnoiWlIW  Hjinill. 

Petrotcirte*  Riippell,  Athw-  Fijiche,  110,  1828  [mitralut). 

SUmudoM  Cuvier  A  Valencieanea,  Hist.  Nat.  Poiai.,  x,  1836,  279  {fiiamerUotiu). 
AtpUoUhu  (Olivier)  Quoy  A  Oalmard,  Voy.  Aattokbe,  iii,  1834,  719  (tmiatta). 
Omobrmukiu  (Ehnnbafy,  pi.  xi,  Sg.  01)  Bwainaon,  Claaa.  Fkdice,  n,  1S»,  S74  (fiuMutm). 

1698.  Fetrosdrtes  longriflUa  Kner.  Samoa. 

f  PttTotririn  mUratu*  Kapitfll,  Atliu  Ftochc.  in,  uf        nit  1.  i'^ix.  Red  Sea.  GllDtlier,  Flachc  der  Bada«e,  IW, 

Sumiw. 

r  lyiri:A,-iHrii  Imrhatiui  IVCtjn..  Wlcxmunn'*  Arvhlv.  ix&i.  '.'is.  Motcmbiquc. 
t  /'     ,1  ;  I  (/»  Avju»/ri;./^nj»  Hlwkor,  .Vmboinn,  VI,  4'23.  Amboina. 
i^trxMCirta  tongi/ttU  Kner,  HiU.  Ak.  Wbe.  Wlcn  UM,  UV,  6,  Saiaom. 

life  eokw  of  a  apedmen  from  Apia  oliTaoeoos,  with  broad  dark  crow-baia;  licad  mneh  banded 

below;  dorsal  vfllowi.-'h,  hjtrnil  and  f[iottt'd  w  hh  black;  anal  similar;  caudal  i>alf  w  ith  crfiH»-))ara  of 
dots;  ventral  Ioiik,  dotted  or  barred,  as  is  the  pectoral.    Dorsals  2,  the  tin^t  short  and  elevated  in  front. 

We  have  2  Hpeciraena  of  this  fish  from  Apia.   Dr.  Gunther  identiflea  it  with  P.  mUrahu,  thai 
tbiowinf  nearly  all  tlie  apedea  with  elevated  anterior  dorsal  spines  into  one,  aa  anangement  open  to 
aaiioaa  qoaatiioin.  Wo  nay  pioviaionally  ivlain  Uie  name  Imtgifiiit,  applied  to  a  Samoan  apedmen. 
1084.  geteoneirt—  IHamentoawa  (Onvier  A  Valendennaa).  T»fm»;  nmmoto  la.;  Hoabine;  Eaat 
Indiea. 

BtaiMtliu /Oamtntetui  Cutler  A  Velenclennei,  H!>l.Nat.Poiii.,XJ.»l,18M,pl.n8,PapBB. 
Atraenrte*  /Uamettlon>$.  Gunilicr,  Fi«che  dcr  Sildmv.  1«S, tel.  114. Of.  a. M73, nuUMMO,  UaaUaa. 
Mmeirtu  rtMlnKiM  Blc*ker,  Art.Suc.8ci.  Ind.  Nvi-derl.,u,a2,  Amboma. 
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1625.  PetroaeirtM  avoreuB  Junlmii  <^  Seale,  new  (>|i(n-i(^.  Samoa. 

Iit-u<l  4  in  length;  depth  5.5;  eye  ■t.5  in  hcail;  mhhiI  (intjeftin^,  in  hfa<l;  ilorKil  .'<7:  anal  27; 
interorbital  t-qaal  to  orbit;  chin  with  (txniall  iMrbelx. 
I  Body  elonf^ttc.  comprfmHl,  naked;  depth  of  t-aiKlal  jieihincle  '2.2  in  heud;  mouth  narrow,  ffitn* 
•ted  on  the  ventral  I'urface  <•(  heart,  overhtui);  by  ."iinut  :  a  !<iii);le  outer  row  •>(  round  polntinl  teeth  in 
each  jaw,  18  in  upin-rnnd  ^'''>  mt  more  in  lower,  with  wvenil  ndditioiiul  inner  muH  in  lower  jaw,  an 
inunenw  curved  laof^-like  tooth  uu  each  Hide  of  lower  jaw,  the  length  of  which  ih  two-thirds  of  eye; 
one  inudl  tooth  on  bold  of  vomer;  a  sinirle  doTMl  fln,  whow  orliHn  in  on  nuchal  region  JtMt  abo\-e  the 
{losterior  iimririn  of  |)o*torl<ital,  ;inil  wliii  li  tenninali-H  al  Ui-e  of  atiiil.  it- :ifitiTi..r  ray.-*  not  tilaiiii  ntoiiH. 
the  vertii»l  hei>;ht  of  the  tin  aJxxit  in  IimhI;  iiriuin  of  aimi  tiiiilway  lietween  tip  of  Miuut  and  l«t*e 
of  caudal,  vertical  height  of  tin  o<|ual  to  orbit;  caudal  r<iunili-<l.  e<]ual  in  length  lopertoiml,  1.45  in 
hftul;  origin  of  ventral  in  fr<>nt  of  |R-cti>ral,  itM  length  2.1H  in  head. 

Life  colori  olivaoeiiuii,  a  ili  i-p  blue-black  lateral  liand,  hriNuler  and  mon>  distinct  imliiio-color 
behind;  doNiil,  uiial,  an<l  caudal  jct-bhu  k.  <  dtfi-d  with  v»iiil«%  the  iridii.'o-liluck  eamtal  V-^liai^ol.  leav- 
ing the  angles  of  the  fin  bruadly  whitv*;  head  with  the  dark  band  continued  forward  as  brown,  edged 
above  and  below  with  bbck;  pectoral  and  ventral  clear,  nncolored. 


Color  ill  (•pirit.s  yellowisili  brown;  thorax,  Ih'IIv,  and  ebiii  lighter,  a  darker  Iwind  witb  black 
inar);inF<  fn>ni  )<nout  to  po!<terior  margin  of  opercle,  from  thiii  |ioint  to  tiie  eaiidal  the  entire  band 
becoming  l>lack  and  broadening  until  it  m  cupies  the  base  of  caudal  and  entire  tin  except  the  upper 
and  lower  posterior  margins  and  tip,  which  are  yellow;  anal  black  with  yellow  margin;  caudal  dusky, 
becoming  black  pof>ieriorly.  with  a  narrow  margin  of  yellow;  |»e<-toral  and  ventral  white. 

This  handawne  fish  is  close  to  Pftrutcirtet  fiamenlMtu,  but  diKent  in  having  8  barbels  or  tentacles 
on  the  chin  and  throat,  and  in  not  having  the  anterior  donal  spines  elongate 

One  example  from  Apia,  type  no.  517Wi,  V.  8.  National  Muf^'um.  length  :(.T5  iochea. 

1686.  Petroscirtes  granunistea  (CuvierA  Valenciennes).    Yap:  I'am  Indie.x. 
Blmntrttin grammittrt,  Cuvler  A  Valeodennei.  Hl«l.  Nat.  Vnbm.,  xi.  ;84,  luM.  BaM  India*. 
MroteMf  iinmmitlrit  Uiinther.  I^iiclie  der  Sudiwv,  197,  ISTt,  t«l.  liSb  flg.  P.  Yap,  China, 
'  Petntetrtr*  annua  Bleeker,  Amtniiui  aod  Ceram,  27a. 

TIlia  haodaome  apectes,  with  8  lifawk  atripea,  is  nnicnvwn  to  us. 

16S7.  Fetroaeirtea  rhjmorhynchua  Bleeker.    Palau  1h.;  Fab'  iS^alej;  Ea»t  Indies. 

pamrirtet  rhyttorkj/nrhut  Bleeker,  AtntHilna  and  IVram.'JTS.  Gunther,  FIm  Iiv  dvr  Sud^t-,      tat.  lISi,  tg,  m,  lUSB. 

This  species  is  unknown  to  iw.   It  has  2  black  lateral  bands  liesides  1  on  the  dumal. 

1698.  Vataroadrtaa  taniatua  (Quojr  A  GaimarrI).  Thhiti;  Papua;  Caroline  la.;  Tonga;  Goaaa; 

Paiunotu;  Fiji;  Ka.«t  hulics. 
.1</ii'(')iir'iK  t.tnidtui  U  I'^y  •'^  lixiiiianl.  Vny.  AMrolnlMf,  719.  pi.  IS,  Ag.  4,  ItwM.  Gukin.  * 

/vfr.....  I  f..>  t:,         '.iiniiar.  Kwhc  dtT  .sitiiMH-.  iM,  TMilil,  nM>us.Oiralinei,  Tttngii,  RtniHatii,  FIJI. 
PttrittcirU»  paradut  u*  Ble«ker.  AmbolM,  v,  496. 

Thia  spedea  we  have  not  aean. 

1699.  Petroecirte a  ta.paiaoaoia» Bleaker.  8amaa(GQnther);  Fat«:  BaiateaandNalnhiva(flaala); 

£aat  Indies. 

MiMcMcs  aijwiiMMNia  Bleeker.  Amboina,  M,  AraMaa.  Guother.  Fttcbc  4cr  84id«ei>.  I»5.  u(.  116.  Af.  u.  Ap4a. 
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This  BficcieF,  with  2  black  HtrifH'n  Jiefiden  1  on  tlie  ilonwl,  in  unknown  to  uh.  It  in  nenr  our  I'tlro- 
fririff  azuTfii». 

1630.  Petroscirtes  atrodoraali*  Ciunther.    .Samoa.    I  PI.  liii,  fi|;.  3. ) 
Prtrmcirtft  iiliwUtrmilU  CiOiilhiT.  Flmhe  Aer  »aAf«t\  l».  Uf.  115,  flg.  n.  Samoa. 

We  have  2  (•pet-imon!'  uf  tlii<  ran-  iin<l  lianilMttne  UuU-  tish,  from  Vtnfo  Phro. 

Life  colors,  clear  'lark  bliu',  Iieromiii^;  i;i.ililen  on  caixlal  iknIiuk-Ic  anil  caudal  fin;  2.-iky-l»lueHtri[>w< 
on  eye;  a  black  rtripe  from  e<lf;e  nf  pu|>il  to  ori^rin  of  itontal;  dorNtl  with  a  broad  nie<lian  band  of  jet- 
black,  its  margin  white;  caudal  ihiU'  (p)ld<'n;  other  lino  duxky  bluixh;  a  bla<'k  f(|Mit  in  axil  of  ]M-cti)ral. 

1631.  Petroacirtes  xeatu«  Jonlan  A  Scale,  new  »i|>eciifi.  Samoa. 

Head  2.S.'i  in  length;  depth  2.75;  eye  2.2  in  head;  clurMal  2«»;  anal  I";  in(«n>rbit4il  iHinal  to  eye. 

BiMly  elongate,  coiupre«MHl.  lurvent  at  hcail;  aiit«Tior  imilile  rounded,  t<noul  Icwx  than  one-half  of 
eye;  alible  of  jnwH  Ih'Iow  niiddh*  of  eye;  t^t'th  in  ii  Hint;le  row  in  jiiW!*,  a  ]>air  of  lur^e  curveil  f:in^-like 
canines  in  ea«-h  jaw,  tho«'  of  the  lower  jaw  largi-Ht;  gill-<>|>i!nin(!  reiluoe*!  to  a  narmw  tilit  U-^  in  wiilth 


Flo.  110. — fytriinrirtrr  rrrtut  }>ir<i\nn  \  ^ml''.  ih-»  »i«tIm.  Tyi>r. 


than  one-half  diameter  of  eye;  a  nintfle  continnouH  durxnl  linw  IioK*  ori);in  i-^  ."lightly  anterior  to  ^ill- 
o|M'niii^  and  who«e  dixtal  end  doen  not  e.\t4-nd  ijuite  to  ImtH*  of  «';audal;  liu-xit  of  anal  lin  .1  in  len^h  of 
filth  without  caudal,  it--*  longest  ray  .'{.(Wj  in  IuikI;  origin  of  anal  much  nearer  twi-tc  of  cuudul  than  tip 
of  8noul,  it»  di^'tal  end  not  n-acliing  i|uit«!  to  bar<e  of  <-aud'd ;  |>c<-toral  1.1^5  in  head;  xcntrnl  2  in  heail, 
their  tia.-t'  flightly  anterior  tt>  l>a.*^  of  jM'ctoral;  cauilal  roundiNl,  1.7.*>  in  heaal. 

Color  in  life,  light  clear  brownit'h  tinI,  with  a  broad  wlvery  lateral  Htri|H'  from  eye  to  l»t>*  of 
caudal;  (>  dark  cro«ei-8lia<U'M  on  Ixnly;  top 'of  head  bright  silvery,  aw  if  coattil  with  mercury;  throat 
and  belly  while,  sprinkled  with  mlvery  i<|>otH;  dortul  clear  with  a  fubinarginal  row  of  dark  blolcheii; 
other  fins  all  clear. 

Color  in  npirito,  Hilvery  with  Muall  brown  iipots  and  (•hadingii,  yellowinh  white  along  Iwm^  of  dor.>ial; 
7  or  8  incomplete  vertical  cror«-handH  on  the  8i<le  alK>nt  M  wide  ax  inter'iMce!*,  thene  mo><t  di!<linct  at 
ljai«e  of  dorsal;  nuchal  region  »et  with  a  heart-)>ha|>e«l  coloring  like  new  cilver,  a  i<ilvi'ry  wi«ih  lens 
bright  on  Hides  of  head,  thorax,  nnd  Itelly;  in  front  of  ventral  a  nunilN-r  of  jirominent  bright  silvery 
dot«  with  darker  inargini<;  dortwl  with  a  few  <lu«ky  ^'|>ot>'.  otherwi«'  fiuH  yellowi^'h  white. 

Two  fiM-cimenx  from  Pago  Pago.  The  tyjiei''  no.  .")1707,  1".  S.  National  Museum,  from  Pago  Pago, 
length  0.ri6  inch. 

1633.  Petroacirt«8  elongatus  Peter>^.    Fiji;  Eatit  coa^t  <>(  Africa. 

iVfroM-t'rtoi  el/mijiUiu  IVlvro.  Wtciriniitin'ii  ,\rrhlv  INV>.  3t!>.  Zanzibar.  Moiambique.   Oanthrr,  FiMhe  der  SOdace, 
IW,  Fiji. 

Mrutflrla  malrwntu  OillllhiT,  rhallenvrr  FIslltw,  lOW,  U,  FIJI. 

1633.  Petroacirtes  lineolatua  Kner.  Fiji. 

MmtrirUt  tiMtitatiu  Knrr.  Sitz.  Ak.  Wiw  Wk-ii,  i  vni,  S»l,  taf.  «.  flc  17,  Kandavu.   (iUnther,  Flwlie  rirr 

SdilHce.  IVT,  taf.  ll.V  fl^.  A  rafter  Knvr). 

1634.  Petroscirtea  aemilineatua  Kner.  Fiji. 

l\Uu>rir1rt  frmUifteatiit  Kner,  Mil.  Ak.  Wlai.  Wicn,  Lvni,  l'<«8.  SU.  Kandavu.   Gttntber,  FUche  dvr  8a<lw«,  197; 
aftcr  Kner. 


4S4  BDLLSTIH  OF  THK  BDBKAU  OF  FtSHSBIXS. 

1086.  Petroacirtes  obliquua  ( ianuan.  f^moa. 

AfroKMa  ebttfuua  Oanuui,  Bail.  Moi.  Comp.  Zool.,  voL  xxxtx,  no.  A,  ItSI,  V7.  with  plata,  P||L 
OfthlaspecieRwehaTsoneczamplefrom  Apia  more  hriKhtly  roloredthan  in  Mr.  Oarman'ti  figure, 

but  witli  till'  i  liunirtcri.-tii-  ohliiiiir  htrcak.-. 

Color  iu  alcohol  olive-brown  witli  darker  brown  apota  ami  diagonal  or  angled  8ih|je8^  a  large  round 
daiki|Mitb«iiiiid«jw;  iuul«r  ride  of  head  paiav  vith  5  narnnr,  dark  craaMtiipw;  bdlybtoe;  a  row  of 

dark  ^I'lif."  oji  back  and  haw  of  ilorfal;  fin  othrrwlM  doaky;  iiinririn  of  fpiiitnia  dursal  palo; 
{Milf,  uii8iM>it4xi;  anal  dusky;  (n'ctoral  {tale,  utinuteijr  •jotted  with  darker;  ventral  pale. 

1680.  PMroaoiTtaa  tomudiil  Sauvage.   New  Medonia. 

Ptinscirlet germaini Sauvagy,  Bull.  Soc.  PhJIom.  18K3.  1>  New  Calcdoaia. 
ThiaapodeOi  c rose- banded,  ia  quite  onlike  any  ntKjcr  known  to  oa. 

SHCESLYITSCB  Patara. 

Ettduljfunit  Petera,  Berl.  Mon.  lMi8,  268  (Jbmpe$). 

This  genua  dUfen  from  Fttnt^rtet  in  having  the  rertica!  flna  oonfloant,  the  body  abort  and  deqk. 
The  typkal  apedea  Is  from  tho  Philippinea. 

1037.  Bnchelyurua  ater  ((Tunther).    Hawaii;  !>^moa;  Taliiti. 

iVJmwird  »  aliT  (Jlintlier,  Ki*ihc  dcr  Sucl»fc.  IW,  t«f.  ll'i.  Ar.  %,  1«T3.  Tahiti. 

Aipiiiuntut  f/runn^rj/iur  Jenkins  Bull.  I'.  ^.  Fish  Comm.,  XXII,  \VSi  ll«03|.  MU,  flic.  .'O,  Honolulu. 

Tbia  rare  tittle  liah  aeema  to  tw  rather  common  at  Samoa.  We  Iwve  25  example*  from  Pago  Pago 
and  16  from  Apia.  QikntherdeecribeetlieTwitralsaareadiiogtlioaaal,  botin  liia  flgim  the  flna  am 

much  shorter.  Our  !<|Mriiiii'ii.-'  hIiuw  miii  li  vnriatinn  in  thin  rharat  ti  r,  »>4iiii(>  having  tiMTMItinlatwiea 
aa  long  aa  otbeni;  but  2  exampleo  have  tbeui  an  long  aa  shown  in  Giinther's  figure. 

Jenkina*  apedroens  from  Hawaii,  called  Aijndmtiu  tnuuwahw,  aeem  to  be  Identical  with  oora  from 

Samoa. 

Color  in  life  of  a  apecimen  from  Apia,  uniform  blackiah,  becoming  clear  olive  green  uu  caudaL 
Other  apedmena  in  alcohol  have  the  head  and  body  nnifbnn  Mack-brovn,  aligfatly  Ugbter  than  flna, 
which  are  black. 

Family  GOBlBSOCIDiS. 


1088.  OhMpldogastar  UBMtM  Saovaga.  New  Oalcdonla. 

O^Mvailfr  MMBlMa  Sanvi«e,  Boa  See.  FhUoiD.  laai,  IMk  New 

TKAOHEIOCHIRMVt  BrUoat  de  BanuTllU. 

1080.  Traehalochiamna  r*"""'**"'  (Forater).   Fiji  (Kner,  SiU.  Ak.  Wiaa  Wien  1808, 66);  New 
Zealand. 

Pandij  CONGROGADIDiC 


104a  OaBgrogaduiBBMgfantnnVaaianlAannagB^  HnwaiL 

1041.  Ooogrofttten  saMnMaa  Bfadiatdaon.  New  Oalnaa  (OOntber);  Anatmlin. 

FanUly  XENOCEPHAUDiE. 


1048}  SEanoeephalus  armatus  Katip     New  Ireland. 

I  armattu  KttUi>,  Wlegmanu'v  ArchiT.  UM,  81^  Naw  Ireland,  liunthet.  Cat.,  IT,  •)•. 
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Family  FIERASFEKID/E. 
nXSASFKft  CuTler. 

1648.  Fiaraafer  hointi  Bkhardaon.   Hawaii;  Samoa;  Fiji;  New  Britain;  New  llanover;  Taliiti 
(IWler,  Pkoc.  Ac.  Hat  8d.  PMIa.  1900, 6S3);  EMt  India,  not  "TlMmanla." 

The  typo  lot^Jity  is  Timor,  and  our  npecies  in  identified  with  tin-  nui-  .li-fu  rilieil  Iiy  Hichardfon. 
RidiardaoD'a  other  apeciinea  is  doublleaa  not  from  Taatnania,  and  there  ia  no  reason  fur  regarding 
Fiera^er  brandfti  ai  a  species  diitinct  from  Kertuftr  homei. 

Our  two  8amoan  hih-ciitu'iih  were  takci)  from  Holothnriii,  one  at  Apia,  the  otlier  ut  Pa^o  l*a(?<i. 
Another  specimen  was  taken  by  Mr.  \V.  K.  FLaher  ut  Hawaii,  fri)tn  tlie  cloac;a  of  a  hulothurian 
(SKcAopiM,  n.  ap.). 

Color  in  life  of  a  t^pecimen  from  Apia,  tiaaalnoent  with  blniali  and  raddiah  aliadea  anteriorljr. 
Body  with  daric  misH-eluules  in  adult 

1044.  IteMbr  microdcm  GUbert.  Hawaii. 

JORDAHICUB  OUb«rt. 

164fi.  Jordanicua  umbratilis  (Jordan  &  Evermann).  Hawaii. 

Thi-H  .xtjecies  is  known  from  a  few  examples  taken  about  lava  riM^ka  in  Hawaii.  One  specimen  in 
the  Museum  of  Stanford  University,  was  obtainwi  at  Hilo  by  Mr.  H.  \V.  Hensliaw  from  tlie  cavity 
of  a  holothurian.  Fhun  ita  dark  color,  this  specios  might  be  aoppoaed  to  inliabit  crevioea  of  rocks 
only. 

1040.  loidaaieua  bentboraMla  (Kmp).  Bosabom. 

Firranfer  t>"nif^irrr,t>f  Kar.p.  Ai>ud(«,  100.  1>450,  Borabora. 

This  »p«Tiei)  liaw  not  Inxii  rf<'ogiiiz*Kl  by  writon)  Huf)t<e«iuent  to  Kaup. 

1047.  JordanicuB  parvipionis  ( Kaup).    New  Ireland;  Hanover;  Tahiti. 

Pteraifrr  pan-ipinnit  KkUp.  A(Kxle«,  160,  |>1.  IS,  Og.  2.  18aO.  New  Ireland.'   PvU'tT.  Bcri.  Mon.  UN^MI,|leW  Bsavver. 
OOatlier,  Cat,  IV,  888,  afMr  KMi|k.  Fo«tor,  Proe.  Ao.  Nat.  8eL  Phila.  ISOO,  UB,  TkUtL  • 

This  species  was  not  seen  by  na. 

SBZZOIXSTICira  Yaillaat. 

1048.  &hiaoiketicua  carolinenaia  Vaillaut.   Caroline  Is. 
aMioMtef  MMttoMito  ValUsBt,  Osinpus  Bm^iw,  UNk  NA,  Cto^^ 

Family  LYCOUAi»OI)iD^. 
IHTDUISIA  OUbtrt 
1040.  Snjdwidinattaijw  Gilbert.  Deap  aau  of  Hawaii 

PanUy  BROTDUDiB. 
nmMAflOBnRI  Bis  star. 

1000.  DinemAtiehthya  iluocostaoidaa  Bleeker.    7b/wto/>oto.   Samoa;  East  Indiea. 

Of  this  species  we  have  half  ndozen  H{KH-iiiu  na  from  Apia  and  Pago  Pago,  where  it  lives  in  pool* 
on  the  reef.  Theee  Mpedmens  vary  widely  in  the  ground  color,  some  being  grajrish  with  golden  nhadoa. 
imd  others  bright  orange>red.   They  agree  well  with  GQnther's  description. 

life  colors  of  aspednien  from  Apia,  brilliant  orangc-rcd,  the  color  varying  a  little  with  individuals, 
ibe  head  mora  onuaga.  Anotbw  w—  gwyiab,  tbopoeteriorpartagoldan  abaded,  the  last  rayaof  doratl, 
anal,  and  OMidal  gokkn. 
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BULUmr  OF  TBB  VOVMAU  OF  FI8HEBIZ8. 


BBOTOInIl  Cvvtor. 

1061.  Brotula  multicirrata  Vaillant  A  Sanvaiee.  Hawaii. 

I  Itf'liiln  I'in  ii- nilt  Ki>«  l('r.  > 

1653.  Brotula  marginalis  Jciikini<.  Iluwaii. 

NEMATOBROTTJLA  OUl. 
1058.  Nematobrotula  enaifonnia  (Uuiittier).    Ancitvum;  New  llebridM. 


Bfolula  ntfftmU  Oflnther.  Cai.,  it,  SIS;  MM;  Aatttaanu  Naw  HataMaa, 

I  QUI,  Proc  A«.  X«t.  8d.  mia.  1 


Family  ATELEOPIDiE. 
ATnaorm  MlagaL 

{Podaltka  Buulenger,  the  tianae  unnecetMariiy  rliangi>tl  on  aoooont  ol  the  prior  name  AteUtjius. ) 
1004.  AMMpw  pUcMrilua  Gilbert.   Dwp  aeaa  of  Hawaii 

FanUj  GAUlbi£. 


1065.  Aufeimam  nkrolapia  GUbart.   Deep  Man  of  Hawaii. 

tJEKOHEHA  Ottather. 
1056.  Lnmonema  rhodochir  Gilbert.    Di'ep  evna  u(  Hawaii. 

Fbniil7  MACROURIDiC 


1067.  Oadomua  melanoptanw  Gilbart.  Dwp  bbhi  of  HawalL 

1068.  GudOtttti  boweni  GUbert.  Deep  aeaa  of  Hawaii. 


1069.  XalaaobzaBiditti  aaleroiMaiBiia  Otfhert.   Deep  aeaa  i>f  HawaiL 

CHALINUBA  Ooode  k  Baana. 

1660.  Chalinura  ctenomelaa  iiill>t-vt  A  C'raintT.    lH>«'|i  f*-»f  ui  Hawaii. 

OPTOKTTBUS  Qunther. 

1661.  Optonurua  atberodon  tiilbt-rt  iV  <  lium  r     \h-e]i  m-4i>  <>f  Hawaii. 

HYMSNOCEPHALUB  Oiglioli. 

1662.  HymenocephaluB  antrasus  (tillK-rt  A  (  'raiucr.    iK'cp  s.  :i.s  nf  Hawaii. 

1663.  HymenocephaluB  slriatulus  <  iill)ert.  I >i-i-ii  w  a- • 'i  Ihivvaii. 
1064.  HyiDMiOGephalua  aterrimua  Gilbert.    Dwy  nvtus  ol  Hawaii. 
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XMwnnnniiioak. 

1066.  JbcNvnia  wtoaM  Gilbert  A  Cnumr.  Dwp  mm  of  HawiiL 

1666.  Kaenmnis  yrofiaquua  Oilbert  ft  Oiainer.  Deep  lees  ot  UairaiL 

1667.  KaerovniB  lnolooentrw  Oilbert  &  Cramer.  Deep  eeee  of  HawaiL 

1668.  MMTOvnu  gibber  Gilbert  &  Cramer.    Deep  e&us  of  Hawaii. 

1669.  HacrourUB  burra^i  Gilltert.    r>et>p  ifejix  of  Hawaii. 

1670.  Macrourua  obliquatus  (iillH'rt.    I h-t-p  wiw  nf  Hawaii. 

1671.  Macrourua  habenatua  <iiliHTt.    Deep  j^^'jih  of  Hawaii, 

1678.  Macrourua  longicirrhus  c> ill >ert.    I><i-p.'«ea>' of  Hawaii. 

C(EL0RHYNCHU8  Oionta. 

1673.  CoelorhyTichua  gladiua  (.ilU-rt  \-('i!ini<r     I       fH^aj*  of  Hawaii. 

1674.  Coelorhynchua  aratrum  <  iillMTt.    I H-i  p  »-a>- nf  Hawaii. 
1676.  OcelorbynchuB  doryBflua  (itliH  rt.    l>«ip  m-aj4  of  Hawaii. 

MATJE0CEFHALU8  B«rg. 

I  i  'ol'i^fjili'ihi*  ttilluT!      ( 'rutiuT,  not  of  .Vpi.-isiz. ) 

1676.  Kateeocephaliis  acipenserinus  i  (ol1)iTt  ^V:  (  ranu'r  i.    Deep  aeati  of  Hawaii. 

MALAC0CEFHALU8  OUnther. 

1677.  Malacocephalua  hawaiiensis  <  iiUHTt  i^-  (  nuner.    Deep  seas  of  Hawaii. 

TBACHONTTKXrs  Ottnther. 
1676.  XraehomiTiia  eantipellia  (Gilbert  A  Cramer).   Deep  aeaa  of  HawaiL 

PafflilT  LOPHllD^. 

unmoinni  oui. 

1679.  lApldotmia  aoiaeaathtta  Gilbert  Deep  aeas  of  Hawaii. 

1680.  IiophiMBBB  naraai  Guntber.   Admiialty  la.t  New  Goinea. 
lajMrnt  nanri  OantlMr,  Ctaallaaeer  Flahaa,  1880.  Sft. 

(miiDLOnam  Segaa. 

1681.  Ohirolephine  meaaleyi  Regao.  Admiralty  le. 
(JklraivMiH  noHlevf  llBfHi,  Ann.  Wig.  Kat  BM.  im  V. 

Family  CBRATIIDiE. 

CHAUVAX  Lowe. 

1682.  Chaunax  umbrinua  Ciilliert.    rV(>i>  >'<-u'<  of  Il.iw.'iii. 

KIOPSARAS  Oilbert 
1686.  ICiopaaraa  myope  Gilbert.   Deep  aeaa  of  Hawaii. 
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BULLiCIIM  OF  TH£  BU&BAU  OF  F18H£RIB8. 


Family  ANTEIHIARIID/C. 

AHTENNABIUS  I  Commirion  I  Lse^pMe.    I //i.-fr-..  Fiwher.) 

1684.  Antenaoriu*  commersoiii  ^Latvpcde).    Hawaii;  Kaiatt-a;  Buiubum;  Tahiti;  iSbortkud  I. 
(8Mk);  EMtlndlei. 

1086.  Antennariua  niger  ((tarrett).  Hawaii. 

f  Vdi.i.r. ,  ,,  |... .  <;„rri  rr  Cal,  Aiv        IsiH.  107,  Honolulu. 

16B6.  Anteimariua  leprosua  Eydoux  &  Souleyet.  Hawaii. 
1M7.  AatbaBUffltti  rabroAuoos  Ganett  Hamii. 
1688.  4iit>wn«ritt»  MUidwiahMMte  Bennett.  HewaiL 

ifAnUmmrtiu  lurrUmt  M«rt«r,  But  IndlM.) 
1688.  AjUte&Bariua  layaanius  Jordan  A  FSnyder.  Layran. 

1680.  ABtenaariue  Uspidua  (Bloch  A.  Schneider).   Mieol  (Gnntber);  KaietM  (Seale);  But 

lodiM. 

1681.  AnteniMriiw  •triatoe  Shaw.  Tahiti;  Solomon  Is.  (GGatlier,  FiMShe  dar  8QdMe^  162,  taf.  My 

fig.  B) ;  Eaft  Indies. 

1695.  Antennariua  duescua  Snyiler.  Hawaii. 

1693.  Antennariua  nexilia  Siiyilcr.  Huwaii. 

1694.  Antennariua  dorebenaia  liltwker.    New  Guinea. 

1680.  Aatamurioa  niUBUiflMr  (Cuvier).  8amoaaDdBaiatea(G&nther:  pt>rba)H>  .Inrrtrn'trfiwcfrom- 
fciM);  East  Indie)!. 

TIlia  speciea  Beenu  to  be  very  doee  to  .^nlatmiin'iM  drombua,  differing  perhsiw  in  having  tlie  diuky 
ahade  bdow  the  aoft  dortal  Intenrified  aa  a  black  ocelloa.  The  spedmena  from  Samoa  and  Raiatea, 
noted  by  Dr.  Giinther,  probably  Ifflong  t<>  Aniamarnu  ihomhur,  if,  inditnl.  ibr  2  Hii«  cit  >  an-  ilictint  t. 

.iHlmNoruM  coccmeu$  (Leaaon,  Voy.  CoqulUe^  14S,  pi.  10,  Aft,  \,  1830),  from  Mauritiua  and  the 
EMt  Indiea,  dilien  from  Animnmiu$  nuwim^er  chteAy  in  the  ml  color.  It  la  equally  near  AHkHnarnu 
tfnMn6iU.  It  i-  not  luiUki'ly  tlmt  .l>if<  ini'mii/i  riiritHfUA  in  iilenttcal  witb  .li)t''iiii'iriiiiinumm{f«r,tiadihHt 
tbeapedea  is  nut  tuiin<l  in  I'oIyiie.Hia.  where  it  ia  replami  by  AuUnuuriiu  ilrvmbm, 

1696.  Antennariua  drombtu  Jordan  A  Evermann.  Hawaii;  Samoa. 

This  fiiiall,  ihillH-olorcit  niit-cift)  is  knuwn  from  2  HpfinnK-nM  from  HUo,  Hawaii,  and  from  1  taken 
by  na  at  Samoa.   None  ot  the  other  apeciee  vaa  obtained  by  ua  in  Samoa. 

In  Antmnaritts  dnmhta  the  donial  fliament  or  bait  ia  abort,  and  the  last  nty  ot  doraal  and  anal  la 
adnate  to  the  lM>dy.  .\;tniu'u;„y  :„ni'^.  tiu'unNl  by  Bleelwr,  may  be  thiaapedes,  but  the  type 
figured  by  Quoy  &  tiaintard  niiut  t>v  »ouH-thiug  vlmt. 

In  liffe  our  ^gle  Samoan  specimen  waa  doll  mottled  olive-gieen  with  bUekiah  ourkinga,  and  a 
few  <)nll  ontntse  blotchea,  irregnbu'and  diffane;  no  red.  When  captured,  thia  dab  awells  ita  body  like 
a  Ttinio<(oi>. 

1687.  Antannarina  Mgibbna  LwrfpMe.  HawaiL 

RBBttravniB  out. 

1688.  Ptoraphxyiia  hlaferto  (Linnieua) .  New  Guinea  ( Bleeker) ;  Eaat  Indiea. 

FauiilN  i)(;C(tCKl'H.\LiI).-E. 
MALTH0P8I8  Alcoek. 

1699.  Halthopaia  mitrigera  GiIIhti  kV  Craiac-r.    Deep  seas  of  Hawaii. 

1700.  Uaithopaia  Jordaai  Gilbert.   Deep  afaa  of  HawaO. 
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HALIBUT£A  CoTiar. 

1701.  Halieutflsa  retifera  (iilberl.    Dwp       of  Hawaii. 

DIBEARCHX78  Feten. 

1702.  Dibranchua  erythrinua  Gilbert    Deep  seas  nf  Hawnii. 

1703.  Dibranchua  stellulatus  Gill>ert.    Deep  Meaa  of  llanraii. 

TZTXABBACHinif  OOsthar. 

1704.  Tetrabrachium  ocellatum  (^i'lnther.    New  <iuinea. 

TVfmfrracAiHiR  orrf/n/um  liniillicr,  ('ttnllf'iiK>'r  Klili>--<.  41.  I'-M. 
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VERNACVLAR  XAMKS  OF  FISHES  HEARD  IX  HAWAII  AND  SAMOA. 


Ill  tlic  following;  tabic,  th<>  vcrnucular  iiuuies  iit-ard  by  us  in  Hawaii  and  Samoa 
are  brou|;ht  to|^her  for  purposes  of  comparison.  The  Semoftn  names  as  ^iv<*n 
here  \v<mt  obtnincd  by  Profe-ssors  Jordan  and  Kelloiry  in  Apia  and  Pago  1*11^:0. 
most  of  lln'iii  from  the  lisberinen  Tauii  and  Vaiiila.  Thi>  aiitbors  are  indebted 
to  Mr.  K(iwin  (iurr,  of  Pago  Pago,  for  a  preliminary  correction  of  tbe^  nanie^, 
and  to  Mr.  W.  E.  Safford  for  a  very  much  more  careful  revision  of  their  spelling 
and  incHiiiii*^.  and  for  the  followiiijif  jjlossarv  of  tlx-  principal  nouns  and  adjeffivi'-  in 
the  list.  It  may  noted  tbat  h  io  Hawaiian  ih  roplaeed  by  «  or in  Sainoan,  and 
tlmt  k  in  Hawaiian  is  replaced  by  t  in  Samoan.  Intercourse  between  the  two  groups 
of  islands  bas  in  recent  years  tended  to  corrupt  the  Samoan  pronunciation,  and  we 
often  bear  in  Ai)ia.  UtiHH  and  the  like.  \vh<'n  tijifij'  is  the  correct  Samoan  form. 
The  Stunoun  y  (as  in  Paigo  I'ago  or  (  ia)  is  pronounced  like  vy.  The  \  owels  are 
pronounced  as  in  Italian,  on  not  beinjir  a  diphthong. 

From  Ixjrin  Andrews's  Hiiwaiiun-Enfjiish  l>ietionary  we  ropy  the  following  table, 
showing  the  shifting  of  the  con»onautj$  in  the  Polynesian  languages: 


t^kMfo. 

Samo*. 

Tang*. 

New 
Zeatend. 

lurotooga. 

TkUU. 

F 

F 

F 



AV  or  H 

Waatiaz 

ForH 

¥ 

ForH 

K 

K 

K 

K 

1 

L 

L 

L 

R 

R 

R 

L 

Wanthig 

M 

M 

M 

M 

M 

M 

M 

M 

N 

N 

K 

N 

N 

N 

N 

N 

NU 

NG 

NG 

NtS 

Wanting 

H 

Nor  NO 

P 

PorB 
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Hawaii. 


Samoa. 


Sliark  I  Mano   Malic,  Taiiifa. 

( 'ari'liarias  iiiclanupterua    Mitlie  alaaiata. 

spj>>r[iii  />v.M-na  I  Maaokibikibl   MaUt-i-tallgs. 

IliiiiiintnrM  lui   Fai. 

St' ui.-i H i, .11  ijaiiiiari  .................    lliliinianii . . 

Mi'hnia  ja]>'iiiiai   Ililiiliiu 

El<>])i<  sjuinis.  ................... 

Albula  vulpes  

ChanoD ehanoa  


Oio  

.Awa  awa,  Fuiiwa,  Awa  kala- 

moko. 

OuMka,  llaklawa  


Nana. 


Ktniii M-ii-  riii.TMjUis  

1  iarfii^'ula  umiiersnni  

Sanliiii'lla  nirrn  

St'ilo|>tioriiN  (li-lii  atiiliw  ......  ... 

Ainlii«\ia  

I'll  iti  iHiis  a iiu'iii Hal  in 

Trari.HiM.  rj.iKihis  iiiyops   Kswales 

SyiiiMiiH  varias   Ulae  

Saiiriila  i^radlls   I'lue  

Anguilla..  !  I'aka   Tuna. 

Aag«iUla aianrttlsBa  ...  i  Tuna  gatala,  Tuna  taliR'i*1ao> 

I  I  talo. 


IVIu|ielu. 

lVlu|tela,  Ta  moana. 

Nefii. 
N.-fii. 
.\l>oa. 
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Namcm  ok  8pbci».  I  Hawaii.  Samoa. 


Aqgnjllk  megvrtonm  ;  Tunanie*. 

Leptooephalufl  maii^natiit   Puhi  aha   Puri  aolaMtlu. 

LdumniM  Kmicimttin  ,   'AU'ataoU. 

Hanna  kaUos  '  Fuhi  kauila;  jntbi  oa  ' 

GymDothonuc   Puhi  '  Pud. 

Gymnothonx  flavomatglnatiM  I  Puhi  jtatala. 

Uymnutltonix  pirtua   Puhi  wela   Puhi  gatala. 

Gymnothorax  undulatua  '  Pubi  lauuiilo  |  Puki  imlvpule. 

Oymnotborax  etelbtua   Pu«i  piiU'pule. 

Gymnothunut  Javanictts   Pu«i  iiiaoa'a. 

EniUliia  neboloaa   Puhi  kapa  

Echidna  Idhata   Puhi  leihaia   Ptiri 'ai'idon. 

St-otii-aria  tigriiia  !  Ptuii  aobnulu. 

Tylosiirui)  naantoite   Aha'aha,  Aoau  '  A'o. 

Tylwunis  Iviaroidw  A'a. 

Atlil«rnnm  htans   Ali*«ha  •■ 

Belone  platyura   lae. 

HeminiDiphiiH  aSinia   Iw  Iai4 

Heiiiiraiiiphua  de|«oiieratu«   Ihe,  MeVma'et  Pnihi  

Kalepturhaiiiplitw  longinMiti-la  '  Ihdhi  

Paivxoi!«i.'tua  bnk>li)-j>tenM   Pnhiki' i  

Z«iiaMioptemit  vatiNKania   Taoto. 

CypHilunit*   3lalolo. 

UvMiiarus  einiua  MaluJo  

Aiilwtomua  valentini   Nana  . . . . ;  I  TaoUto. 

Microphia  hrarhyurus  '  Taotao. 

Atharina  oiaiU  '  Uiaite. 

Liaameiinoptera   Afa.  Fue'afa. 

Uia  tmarhdi   Aua. 

Liza  m-ruleoiimralata   Anav, 'Aiia'j 

Ciiu  noinujiil  i  liaplali   U'ou'oa  (Wau  wau)  

Mmplcaphalua  ;  Ama  ama,  Anae  

Sphyroma  heileri  '  Kaka  

8phyrn'nac«inniiTBoni.,.  '  Welc*  

Sphymna  ol)tuM«ta   .Sapatu. 

Folydactvhis  plel>eiua   Umiamia. 

Polydactyliix  eexliila   )loi  

l..-tni|in!<  V)-v;ia   Laukinala, Lauipala  

lli)l..i-.'iitrn.-<   Aleihf   Malaa. 

llolutrai-liv!'  liiiin  I  Malaa ninta,  Mota. 

Myriprifiris   U'u  >  Malau. 

M  \  ri)>ririti~  iiriiliiiiiiN  Malnu  mamo,  Mamo. 

.Myri|iri>ti*4  inii  rojihthaimna   Matau  malaiNita,  Ifalautea. 

-M yriprifiLn  iqinguineUH   Malun  ula.  Scuaaoga. 

M yri|iri><iiH  rhrriierea   Pau'u  

M yrijiri-liM  ni)iistu><   Malaii  suo. 

Myrijirif-iix  iiiiinljaii   U'n...   Maiiilinifl. 

I  Iblwvtitrua  apinifer  

HnltMvntnta  nuidimarttiatua  


Malau  Urn. 

Tamalao  mama,  Tameno  nin- 
ma. 

IloloivntruH  viiilat't-iia  t  Malau  tifi,  Malau  jmuIL 

IloliHi-iitnu  diadema  '  Malau  tuaituBi,  Makui  pauli, 

Malau  toi. 

H(il<M*ntni!«  Imn(■tati^>•inlaa   Malao  faiama. 

lloliH't'iitruKi^iiitiiuru  .....I  Malaa peapea. 

LvraaiHOuia  tbyraitoideii   Haoliali  '. 

Scumiierloo  I  (ia. 

Genno  gcnno   Ah!  I 

RromboroiilcK  t(aiii>ti[)etri   Lai,  Ilapfeplo  ..1  |  I^i. 

<iyiiini»arila  |H-lanii!<    Aku.  ' 

(iyiiiiioMinla  alMenita   Kawakawa,  Ahoa  

Aiitutbucy bium  aolandri   Ono  

8erioU  puqiorcaceoa   Puakahahi,  Kaliala  i 

B.B.  P.  1905-29 
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BULLBmr  or  thb  bdbbau  or  mBrBiis. 

Venaevdttrnamttf^JiAu  heard  in  HmtdA  tmd  Samoa — Ooatlnaed. 


Uawau. 


Baxoa. 


DeiaptennsMicte-hekiHB  

MfgunpiB  oordyla  

Trwhorops  crmnonopbthaltD*. . 
Cuiinz  ionteri  


Opda, 


Qmmuc  meimpygu. 

Ouanx  affiats  

Ouanx  i>exfa8cktiu. . 

Guanx  ignobilis  

Ouwix  feidMt...... . 

Ouaox  iMdoms . 
Ouanx  pltunbeiu ... 


Alectiacllbuls  

TiacbfaiottiB  ovatos  

Pempberia  ooaleiuia  

Pempberii  vanicoleo^  

Moaodactylufl  argentena  

CoiypbKiia  bippama  

Kahlia  malo  

Kuhlia  rupeetilB  

Kohlla  maninata  

Kahlia  teDuna  

Atnia  

Apogonicbthys  mannoratoa.. 

Puamia  macnxion  

Faramia  qainqudinaata  

AmbaaBialab  

Ambaasla  vaivaienab  

Chori!i(if<tiaiD  auromi  

Any{n.'rudon  leaoogrammicoi. 

Variola  louU  

Epinepheltw-tifPRieU  

F.pinephfUif  riicrra.... ...... 

F.)>in<'|>)ielii!<  qiiernoa ........ 

Ci  phalopholis  urodelua  

r>'phal<>pliolie  arfno  ...... 


C  <  jili.ilopholi(>  Ifoimnlus. 
Priacaauiua  crnenlatua  . . 

Priacantbua  alalaua  

Latiaaua  gthbiis  

Lntlanoa  ni«n(itmUis  


Lntiaoaa  rivulaiux  

LutianuB  aigenf  iitiai-ulatoa , 
LutianuB  mom>»(igriia  


Lotianua  bohar  

Aprion  vitvaceim  

ApeiluB raicrotion  ..... 

Etelia  marehi  

Etelia  evurue  

Bowenia  viol«icenB  . . . 

Boveraia  ulania  

LethrinuM  ramak  

Lethrinoa  harak  

Terapon  Jarbua  

Letbrinella miniata  ... 
MoDotaxifl  giandoculis. 


Gnalhodentex  atirotincatiui 
8oolop«B  trilineala  


Aknle  

Omilu,  Ulna,  Bapiiopio,  Pk'a 
pa'u. 


Amaka,  Puakabala. 


Pau)>a<>,  Ulutt  pKOfn . 


Ulnakifalkibl. 


ltehthi.lfahtiDabi. 
Ahoiehole  


Upapala. 


llupll'll  pu'u. 


Aweoweo. 
Alalaua 


Uku  

Ukikiki  

Ulanla  

Koi  

Opakapaka  . . 
Ulaula  kaa'« . 


Mu,  Maiuanio. 


Atqalo. 

At^ 

Ulna. 

MafamlL 

Lapo. 
Lnpow 
Lapo. 

Lopo  ta,  Lnpo,  Tjilaloln,  Ama- 
nita. 

AUIafato. 
Manifl,  Fo  a'ao. 
Pala. 
Toto. 


Sewle. 
Salele. 
Safoie. 
Fo. 

Fo  mumo. 
Tuganini. 
M  aU  oliali. 
Ufa. 


8uau  ODiL 
Galala  aleva. 
I'a  inanatai 

•Uo'ao. 

Oatala,  'Ata'aU  pnlepnle. 
Uata'iU. 

Gatala  nKMUw,  Oatab  all,  Vai* 

ania. 
<jtatab  oli 
Mata*piila. 

Ti'ava,  Mab'i,  Mab'ipa'epa'a. 
Lanne,  Nanaa,  Taiva,  Tagan, 

Tainala. 
riui,  .Vanoe. 
'A'a,  Nanue. 

Tlaiva  uliali,  Feloitcffa,  Vava 

aai. 
Mumea. 


Mailafo'u,  MafsaaU. 
Mate  'ele'ele. 
'AvaW 
Filoa  'ava. 

Muiiin  iiioaga,  LoaUa 

toiii^n  word). 
Tolai. 
Taiva  tusi. 


(Baio. 
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Naimb  or  SPBcm 


Euelatichthv!'  crawiBpiiiiiM  

rii'clnrli  v  II.  Im-diiiu'rHmina  

I'lei'tiirliyiii'tia-'  i-iiiftodonoidtw . 

XyfliPiua  gi^aH  

Xyftii-niii  mvyreniii  ........... 


Hawaii. 


Kyi)ln'-iis  tUM  ii-   Mainamo  , 

Mtuloi'lcH  mil  I  Maligna ......   \Vfk«'  . . ., 

MuIIoiUtM  MUiiu«iii«iM  I  Weke  .... 

Fteadapeoem  moaiia  


IVt  iiilu].(  iii  us  iiiult ifa.M  iutllH  .,,,,,,,1  .^Illallil 

I'-cU'iiiii  iii'u.s  liiiawialu.-   Muaiia 

l'-<  n<iu|i<"nfiis  i  hry.MTyilros..,  '  

l'.-<  iiiln|M'iu'iis  iiiilicUH  ........... 

iV*'ii'li)|H'iii'iis  lnarU'rinua ........ 

Oiratnips  l.iiisitiata  

Malariiiitliiif^  I'arvipinnia  

UpcinMi.x  ai'^tf   ........ 

I'lu  iicii.-'  vitiatii."  

MuUuitlfH  tlainiiicii8   Wfki'  ula  

Cirrhitua  iiianiionitiif   < )'(iiiiikiirn.  j" 'pa'a 

raracirrhitff  iVuvtiTi   I'iliKna,  llilu|iilik<«ii . 

I'aracirrhit**.-' arcatii.-i   I'ilikna  

ranii  irrliite." tinrtiiB  i  Pilikoa,( )u|iukuliuihai,[>o'opii'a 

( 'ti.  ili"lact>  Ins  \  ittatus  [  Kikakapa  

l)a.srvlliif  uniiiiiM';  


Maks'a  

Weke  pneo,  Woke  pahulu  


ha.icy llns  «H  i-<  lla  

I'oniacf  iitni^  ullHita^-ciatiif  

I'liinatviitriis  navo  

I'omnci'ulrii.--  iin'laiiii|iteni.«  ... 

IViiiiMi  crit rii-  jfukiriHl  

I'l miai-1'tit ru.~  \ aiiili  

I''  •luai  ciitriis  niurii'ans  

I'niiiai  cnlrii."  lividn.-i  

AlmilflMul  (■■!  li-^liiiiis  

.\l)iiilt  f<lnl  Hinliilu.-  

Alniilt'Nliil  x'|il<'iiifa>'<  iattiH, . .. 

Ahiiili'Miil  <lit  ki   

AbuilcMiil  alHiiiininalis  

.\l>uili'filiit  la<  ry iiiatu.M  

.VI>Ul|t-fllllf  lfllC.l|Ml|llllN  

Alaiilefdiif  iiiii<K'fIlatii>^  

AbiKli'l'iliif  ti.iii"iii  

.\bii<lel<liH  liictalliciiM  

CliniiiiiH  fa  nilriis  

("hroiiiiw  luiali-  

Kpiluilii^  itl^illiatllr  

Ijltiriclilliy^  ryaiiula  iiia  ...... 

AnatiipM's  

.Ananipfi-  ci  riili  . ipiiru-ialii!*  .. 

Atiam|i><'>  i  iu  ieri  .•  

Ih'tiiijjyinnu"  iiiclaptcnis  .... 


ni'apu'a. 


Kole 


Mama  Ilia , 


Hilu 
OpVilV 


Ix>piilapli>is  alltotii-niatiis   A"  awa  

I^-pi<lapliiiH  Htriiph<Ml««   .A'  awa  

Ix'pitiapliiih  niixIcsiuM   A'  a«a  

HHlichu  rcM  (i-iitii|ua<lruH  

ilalirhii'rtti  lao   I«i<i  

Ilaliclin'ri^K  omatiwiiiiiii.M  i  Oliiia  pa'awela. 

HaliflKL-rcM  daMialnia  

 1  HinalM  


Samoa. 


Mini  mm. 
Wva'ava  inixina. 
I 'a  niai  niuana. 
-Matii  loa. 
.Matu. 

Matn  nntUt  Uinaew 

Vvtc,  Ij  la  iia. 
I'a  ^ina,  Afi»lu. 

.Moaua,  .M»aiia,  M«ga,  Moaiut 

faiuva. 

Matalau,  t'liiili,  .Muga. 

Matalau. 

Ta'ult'ia,  I.ailui. 

Ta'iilcia. 

( iataNiiiiL 


Veto. 
Pototi. 

MaiiiK. 

riavapiia. 
Taupiiii. 

I'll  fiiia,  Tu'u'u. 

Vaiiili. 
'I'll'  ii'  n. 

Tn'n'u  -uf  iili,  I'll  Miua. 

Fili  iimsia. 

riavapua. 

Alala  Haga;  Moto. 

Tu'u'u. 

I'll  Miinasatna. 

'rn'ii'ii, 

Taupou. 

Vaiuli  i<aiDa,  Taapoa. 

Pipi. 

Ti-ali'a.Manio,  I'a  buMMiMMUia. 

I'a  lanii-iiii>ana. 
l.apn(H, « iiita-ume. 

Su^ralf  uliuli. 

Sinralt'. 
Sui.'alf  lii|M', 

i'auiDUtn,  Alati  moana,  8ugale 
iiloa,  Sqgale  oli,  T^jtagi. 


Iflgi. 


Fataoa  loa. 
Sugale. 
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Namw  or  8PWII8. 


Hawaii. 


Kamoa. 


Tluilii-^ouKi  purpnriHim. ...... ......  ()|>n!i-.  olali-.  I'ulai<a,  Hou, 

A  \v  t  ia. 

TiiaUt^-oiiia  iii-c-uin   A%%i-la,  (Jiale  

Tliala-^'iiia  .lii)H-m  yi   Hiiwhla,  L«iti,  A'lsihi  

Thala.-^oiiiu  iloi>«ile  


Tliitlas.>4')iiin  twllicui  Iliiml<-it  liiinliint-. 

forif  ro'luiuiiisUuidi....... ..........    Ililii  iiii  li'  im-li-  .. 

Jiilis  lf[w>iiii?*  .,   ililii  lawili.  I'hil. 

Jtilis  uaifnai'ili   iliiiiiU-u  lolo  

Jiilis  piili  lii  rriiiia   Ilitiali-a  l<ili>  

Ni  i\  ariilii  litli\ >  ta  iiiiiru-  

Ma('n)|>lKir\  ii;.'<>il<>ii  geoffroyi   Minalca  akilulo  ., 

<  iiiin|>li"--us  iiii  nlitr  ................   .\kilii|<>  , 

<  Ik  iIIo  iiu  nai^   Ku|>ou  {miu  

(  licilinti"  l;L-i-iatiis  

ChiMlihiis  liiu-nniiiiMiM  


( "liriliiin-  li<  \a;;i  iiiulii!^.  .. 

('lifiliiius  iriliil>atii>  

Tlmlliiinis  i-hl<iriiriiH  

IV'uiliM-lM'ilinu'i  lu'xatit'iiia. 
('ulottiiiMH  ?^nilwii-li<'tii-i!'  .. 

CallyiKloii  |inb<i*ii;iintliiit>  

( 'allyiMKin  iiiaorictM. ....... 

('ullv<"l>>ii  nyrrtiunw  

<  'al ly< H |( 111  iH'iiiietti ........ 

Callytxl'iii  ruherrinnw  

Cullyoiliiii  ervthrmlon  

('allvHlon  iMlineoms  


Po'ou 


Uhu 


Cally<j<loii  ovif*p*«  

Callyoflon  zonulariM  

('ullyxliin  iMtaviensiii.... 

('ullyo«|iiii  fiirmaaos  

C'allycMi<»n  ahacorns  

CHllyixliiii  irillierti  

Callyoilon  latax  , 

('allyrMion  jalntra  

C'allyotUin  jordani  

CallycMion  ahuU  

ClKllyo«loit  uUnunarinui*. . 

Oallyodon  lasolinos  

Hc^iprotodon  triCucialM 

ChirtodoD  aetifer  

Chwtodon  dtrinellna  .... 
Chtetodon  vwnbundiia. . . 

Chivtoilon  reticnlatna  

CTuHmlon  triiuciatas .... 

Ctwiodnn  lonula  

ChiPtcKion  animaeuiattu  . 


nmabonuhn 


Filukalnka . 


Uhu  nlinii,  Fluiahauttha 


Kikakapu 


Kikakapu 


Cluetralon  melannotus . . 
ChietcMlon  iirnati>«iniiu< . 
Chtetcwion  iiierteiim .  — 
Chictodon  peleweni^H . . . 
( 'hiptodon  ephiiipiutu . . . 


Kikakapu 


Holainntlius  

llolai-HiitliiiH  iliarHnthii)> 

Ilolai-aiiiliU!'  Im  iilor  

1  Inlacaiii  liii'j  llavI-^inlU•« 
H<>lu<'antllU^•  l)iM))iii<»i<ii!i. 
Uetiiocbus  ariiminatua. . 


.Sii^lf  eci,  Sutiale  fa'a  'elt-'eie, 

i^ugale  polvpoJe. 


Molmolp. 

Ma-aiiiit'.  Moai. 
I^ilati  |>iil)-[ailf. 
Siit'alr,  Laluti. 

Liluii.  Mi^aU-  niatauiuiiiii. 

I'a  tuiiitiisi. 

Amai«apii|H'iiia. 

Fu|ra  niuiiiu. 
Ania8Htni|ieina. 

Fii|!a  ufniMi, 
Fiitfu  'axanai. 

I'likra  |>a°i,  Fnga  pa'ipa'i,  Fqga 

im-a. 
Kii^a  uli. 
Kiif^a  inea. 
Tapoli,  Laeamumu. 

Fu(Ea  incainen. 

Laea  pulepule.  Laea  imunu. 

Galu,  Laea  gakK 

Fuisa  ealo-nMMuia. 

Fuganei. 

Mntu  ttlt. 

S'u.  TUltifi  Mma. 

TifltiBttli,  TiilHB  lanlfi^  Manini. 

Tlfidfl  inata<uiae,  Samaaania. 

Tifitifi  a*o,  Matui  milniole. 

TietiH  tala. 

TSHtifi  latiiiu-a. 

Tilitiri  pukptile.  Tifltifi  MUiUl 
■atna. 

Tifitifi  pnlopulf  pa'ipa'i. 

Tifitifi  a'aa. 

Tifitifi  ra'i|ia'i. 

Tifitifi  I'u  eama. 

Tifitifi  ila,  Tifitifi  taiona,  Tifitifi 

liisi. 
.\lainu. 

A I  moo,  Alamn. 

riapna. 

I.t'ca,  AiriifO. 

Tn'u'ii  pnlepuie  nmmu. 

Lauiauuiu. 
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Nameh  or  Sfbcibk. 


Hawaii. 


Samoa. 


Kihikihi,  l^mln. 

wiio!!!!!!!!!!! 


Znnclus  iwieeoerw  

Piatax  orbictilariii  

Heiiatufl  ntatoidee  

Hfjiiitiis  lini-fltus  

Ilt>]>utu!<  aliala  

Ilepatns  triimtt^is  

Hi'IMlUH  Kandwichi-iwis   Maiiini  

llfj'iUns  lin-sniiii.  ri     I'lmlil  

Mi-l'iitiiH  atiuincntatii-   Maikniko  

H<  |>:itiia  n|i\iU'»MH   Nae-nae  

I  h  jialus  iiijirlciin!'  

lIcpiitiiH  a<rliiIli-M  

I Ifjtutiix  n(|uilinUH  

llfpaliH  flonRiitiit*  i  Maii'i  

II«-|>alus  K^i'tM''!''  :  Api  

( 'triiuc  hut  I  i.H  s-triatii.-J ........ ........1  Kolo  .......... 

Zi-limsi mill  rliotiilH'iiiii  .......   

Z«.-hni.-«iniu  flas'i-Hifiw.... .......   lju|mla  

Z«'linisiima  Vfliffnim  ...............i  Api,  Mant'ntu'o. 

Zebra.MtiiiH  roMtratuni  

Aamt'iunis  litiinttuH  ......... 

Acnntliiirns  niiic'iriiH. 

SipiiiuH  inunuurHtiUi   

SiKanii.u  piinCtRtOB....  

Itali^te^   Humuhuiiiu,  Ui'ui 

Itali'te.x  i-liryrutptMIIB..... ....... 

Hnlicte!*  vidua  


I'akaia  kala,  Kala . 
KalA  


Hali-lt->  flav«>mari.'it>aln;< 
iiiiiliilatUH  . . . 
Itali-Uipii.--  ri-t-tati^iilut< .. 


BalictajHis  aciiU'atn-'  

AlliaitK-M  K'n|»t-  

Cantherincr'  ^'iindwicln-npis  

MoiXM-aiitliii!'  iiii-laiiiH-t  jilialiiH . 

.MoiXH-aiithiiH  Hpilomiitiiii  

OxyiiiMiuu-aritlius  loogiiwlriii  . 

OU'ckia  wripta  

Ali)t4>ra  inuiUK'croi  ........... 

Iji4-tnriu  i-ornuta  ........... 

(Mmcion  tubt-rciilstum  

(Mrai-ion  m-lm-  

Olnu'ion  (laliUfnfliM  

Ohinicioii  lentiifirxuniin  

IjK-toria  ^alriKliin  

Tetnuwiiin  his|>i<luH  

Tc-t ni< hI< in  iiiijp ipiinrtatiu. . . . . 

('ai)tliipu^t«r  eouuidri  

CantliitraKter  epjlampnw  

Chilotiiyctcnia  alBnlii  

Dlodon  hyatrix  

Ranzania  niakua  

St'liaxtofiKb*  giiainenau  

SebMttloputes  laotate  

8cor|«»o|Mii  ffibbom  

GUrnftnct^a  vemirom  

IwndrocniniB  MUiiaulele  

OephakKWOthuaorientaliB  

OtnwMithua  mMulatiw  

ParaperciB  totracoothiM  


Pu'h  bumuhutnu,  Huuiultuiiiii 
nakanttkn  apoa'a. 


TifiUfi,  UaUfa. 
Pe'ape'a  ulL 
Umelei. 
.\logo. 

IxMta,  Alamea  aamaMuna. 
Maniii. 


I'll  nina,  riiiili  iiiuia. 
I'liiu^  i'li  tiiuiiiii. 
I'uliiiri  .'^luia'^iinH. 
I'liavaii. 
Moaiia.  Aan. 
Pala^i.  r<>iie]K>ne, 
All  palagi,  lliu. 
Sainainma. 
Lnpo. 
Ali. 

Ili'iliu,  ('iitclci.  Uuie. 
Ui'ilia  Hitiri.  I'liie,  Umdei. 
I.O  im'u'uIu. 
1,0  Vlc'de. 

Suiiiu. 

Suinii  pa'i-iia'r. 

SiiiiHi  i'liiiiuiiiii,  ijiuuupa'etjaV 

iiitimn. 
Siiniii  laii|)u>. 

SlIIIHl  nil, 

Siiiiiu  pulfiinle. 


<>'ilil«-|ia,  Dhu 
O'eVi'V,  (VilV! 


O'ililepa,  Uhua. 
Loain  


Moa  

Moamoa  wa'a. 


Makukitiia  

O'opuhue  Kekc,  Makiuiaki...! 
Madmaki  


I'li'u  olai . 

( >'>>piiluic. 


Apatiu,  Makua. 


Nohu,  Omakalia . 


Lolo6aiit  PIna'o. 


Suiiiu  uliuli. 

Switui. 

Ainieo. 

Hotoaai,  Fn'onnea., 
Alera. 


Moamoa. 
Moamua  uli. 
Moamoa  aamanna 

Moamoa  ulinli. 

Sue. 
S»if. 

Sue  mimi. 


Tmta. 

La'otale. 
La'otale. 
Nofu. 
Xofu. 

KanwnMe. 

Tu'u'u. 
Tk'oto. 
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BULLBinr  or  \mx  bdbbau  or  fisekbubs. 


Vamm  09 


Hawaii. 


Leptoohem-is  naucnites  .........  ..............................  TkHtaHiili. 

8ynchirn|*iu<  lili   Lili. 

PeriniilitlialmiM iMrbarufl   Mano'u,  Talae. 

li  y|is>'leotrii<  gantherl  ..........J  Malu  vai. 

EliiitriH  (uw-a  .......i  O'opu,  Ukuhekohe  '  Pa'ofn. 


Samoa. 


Vali'iK'ieiinea  \  iolifi-ni . 
Zon(>^I>l>iltH  Ht'iiiiilnluitus 
Vailiiiia  Htj-vi-tiMiini ..... 
AwaonH  KO'llaris  ....... 

Awa<)U!»  p'liivittatus. I  

Awaoiis  Htamineua..................!  O'opa 

K\ii)ttt  pnL-'itt'a .....................  ..............................  Lili 

Ma|>o  fuHcua  ..........I  .1  iit'ofii 


Ta'otn. 
Mano'o. 
IVofu. 

Maqo'o,  I'a  pala. 
TdL 


Ptoa'o  


PHeu<lo>fobiodon  dtrinoB. 
Hiilariaf<. ................ 

KxalliaM  brevis  

Alticus  

Altii  iw  ftriatiiH  

Platophrya  puntherinm   I^«ki'i 

PlatophrvH  mancus    

Brotuw  liiaiKinAlu  ;  Puhi  iwlunmuw  . 

DinemmtiehuyB  Unocoeteoidea. 


Ulitui. 
Mano'o. 
Muo'oi. 

Maoo'o  a'an. 

AH. 

AB. 

Ttpotopoto. 


GU)S8ARY  OP  PRmCIFAI.  WORDS  COM1>OSINO  NATTVB  NA1IB8  OP  8AMOAN  PraHBS. 

Hy  \V.  K.  Sap»'(ihi>. 

Tli«»  following'  v(Halniliii  v.  l)!is«l  chiofly  on  not<*t*  tnktMi  in  Sanioji  during'  the 
niuntlis  of  February,  March,  .Vpril,  and  May,  1888,  was  obtained  from  native  tislier- 
men,  alt  of  whom  showed  the  fj^reatest  interdnfc  in  tellinif  me  of  the  fishes  of  the  reef, 
the  oi-oan.  Mid  the  i^tream,  distinguidiiDg  those  which  were  best  f<>i  foud  from  those 
which  were  unwliolcsonio  or  poisonous,  and  warning  me  ajjai"-t  tlio>o  armed  with 
stinging  .spine)?  and  those  lurking  in  holei*  in  the  coral  which  intiict  severe  woundi) 
with  their  sharp  teeth.  One  of  the  most  intereRtingr  lists  I  Mecured  from  an  old 
nativ6who  was  fishini;  for  sharks  from  a  cunoo  l\  in.:  under  our  stem  at  Leone  Bay. 
This  man  wduld  attiact  the  attention  of  a  shark  l»y  >hakini»'  in  the  water  a  number  of 
half  ijhells  of  eocoaimts  strung  loosely  ou  a  Mtick,  riiu  to  vim.  The  Mhurk  would 
approach  to  within  a  few  fathoms  of  the  canoe  to  find  out  the  cause  of  the  commo- 
tion; then  the  native  would  throw  out  a  bait  (;/<</ '7 consisting  of  a  tish's  head 
attached  to  a  -trinj,'.  and  draw  it  ^'ently  toward  the  canoe,  the  sliark  foUowing'. 
When  the  tshark  was  within  reach,  the  tiNhermau  would  seize  a  heavy  club  he  had  in 
readiness  and  strike  the  shark  a  violent  blow  on  the  head  to  stun  it,  then  slip  a  noose 
(iiiiim)  over  its  head  and,  holdinf^  it  alongside  the  canoe,  disfxitcli  it  with  a  knife. 
This  was  to  me  an  example  of  the  most  primitive  method  of  fishing.  The  rattle  he 
called  tui-lpu  (istring  of  cups);  the  shark  was  one  of  the  kind  called  ma/i*'.  The 
fisherman  told  me  of  a  larger  kind,  called  tanifHf  which  was  known  to  attack  men 
while  swimming^,  and  as  he  found  an  interested  listener  he  followed  his  aooount 
with  a  list  of  the  prin(  ij)al  lishi  s  of  Sanioa.  The  names  I  wrote  down  at  once,  later 
correcting  the  orthography  with  the  aid  of  Dr.  George  Trntt's  excellent  dictionary 
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of  the  Sainoan  langua^.  Afterwards  I  supplcim  nted  my  lint  by  jKUlitiorml  infoniia- 
tion  obtained  at  native  feasts  and  from  fishermen  returning  from  tlie  reefs  with  their 
mpmn  and  nets  and  from  their  exciting  chase  for  Iwnitoa  in  their  swift  canoes  pro- 
vided with  poles  and  trollinjf  lines.  Of  eoiirse  1  could  only  record  the  tmtix  e  names, 
without  attemptini;  to  do  more  than  detennine  the  genera  or  families  of  the  most 
conspicuous  kinds.  The  present  work  of  Doctor  Jordan  makes  it  possible  for  the 
first  time  to  identify  tlie  species  of  nearly  all  of  the  fishes  in  my  list 

In  this  list  there  are  certain  nanieA  marked  with  an  interrogation  point  These 
I  was  unable  to  clie<-k  witli  my  list  or  to  exi)laiii  in  a  satisfactory  manner.  Som<>  of 
the  names  of  fishes  are  primitive,  like  atu^  j/utii.,Jai,  and  are  widespread  throughout 
Polynesia;  others  have  a  definite  significance,  snch  as  nna,  white  fish;  Pu-tama- 
MinH,  yellow-tail;  and  others,  like  the  long-bc^ked  nh  rit.  take  their  names  from  those 
of  ))ir(ls  or  other  natiiral  objects,  1  have  inchulcd  iil>o  the  principal  adjectiveS) 
verbs,  iind  nouns  from  which  compound  names  of  tishes  have  been  formed. 

'•'a,  n.  A  r<tiui)jM^r,  LtUitiuM  argeiitimacuiatui. 

Mu,  II.  .V  name  ai>i>lif<l  to  two  Uncflt-flahes,  Bipatm  gtMalm  sod  ChnMAactw  ttrkOiu.  See  oh,  a  ibsip 

fl«h  qiine,  a  needle, 
a'ao.  n.  The  eond  reef;  akau  (Mew  Zealand),  the  botder  of  land  near  the  m«. 

afa,  ,,.  \  oonl,  nr  fiiuict,  bnjded  from  cooiianut-filH'r,  a  s'trin)j. 

afa'aCa,  u.  Natue  applied  to  a  thread-lin,  J'olydactylut  jMteiut,  a  Ikh  with  ita  pectoral  tins  uiodiiied 
into  striDR*111ce  orgma  of  touch. 

afo,  II.  \  fiiihiii^'  !ii:r.    .|/,r/  I  Ihivvaii  and  Tahiti],  a  line  or  (■onl. 

afolu,  fi.  Name  aitpliitl  to  a  HuniiuUi't,  MuUoidfs  «amo^)u«'«,  a  tixh  with  thread-lil&e  barbels  growing  f  rum 
the  throat. 

ago,  r.  To  iiuirk  a  jwHern  for  tattmiini;;  to  mark  with  charcoal. 

aimco,  n.  Name  applied  to  lile-tishes  of  the  genera  Hiilarunthit*  ami  Vnntheriw*. 

alala,  n.  Platea  or  acales  of  tortuiHe-Hhell. 

alala-Mfa,  n.  Name  applied  to  a  demoiaellv-fbh  (Abud^dx^  tepUmfoMniatm)  with  tortoiae^hell-Uke 
markings. 

alilaftita,  n.  Name  applieil  to  a  ]Himptuio.  Tmrhiuotuf  'imfw,  and  to  Ommx pltmbnu,  Aih  having  the 

fint  raya  of  the  donal  tin  uioru  or  Ivtn  lilamentotu. 
alamo  (alamea?),  n.  Name  applied  to  npedea  of  HdacanUwu. 

alamea,  ».  A  many-rayi-d  !«i'a-iir<-liiii. 
alamea,  N.  .\  (•urgeua-tiMh,  Uepntui*  tiltidn. 
alatl«moana(?),  n.  Ilemig^mt*  melai^enu. 

aleva.  n.  \  little  tlle-tii^h  with  lieak-Iike  mont^  OtrynMMmeaiilhua  AmftraiiKt. 
aleva,  n.  Name  of  a  liinl  ( Kudifnumu  taUenmn), 

all,  a.  A  flonn«ler  ( I'tnUtphrnt);  name  applied  aleo  to  a  flat  flah  (2<!6raMina)  with  a  aaperficial  reaem- 

blanoe  to  a  flounder. 
alUpalagii  n.  J&ftrnmmia  rhornhfum. 

aloalo^n.  ThelapiMm  l»  tu<  . n  <'h'  >'t':t>  h  ;iii<l  tlic  r.cf. 
ahifo,  n.  A  beautifully  markeil  Murgeun-iiah,  JJqMUut  lUtetUm. 
alomitQ,  atfy'.  Partially  dry. 

'analagi,  'ana'analagi,  r*.  A  mullet-like,  .'<|»itteil  lif>h,  lAza  neruleomuPuUitti. 

anaana  (Tahiti),  tulj.  Itcaming,  nhining;  kiiwdoua  (I'aiimutu),  bright,  radiant;  ktimi  (New  /ealaiid), 
the  eyeballa. 

'anae.  u.  The  name  of  a  fiah  (/tm  ap.);  hanae  (New  Zealand),  the  gray  mallet;  onoe  (Tahiti)  a  mallet; 

ana^  (Hawaii),  a  mullet, 
anefe,  n.  Nam*!  a|)|>liiN|  to  yoong  oC  lo  (Jfl^ontM  ap.). 
'ao,  adj.  Small,  alender. 

iVea,  M.  An  eeMike  flah  with  aUiiging  don«l  tipinv,  PlUonu  angvMaria. 
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apo  (Ha¥raii),  v.  To  raU^h,  to  hnok  into;  u/hmiihi  (  Samoa),  to  poine  a  R|icflr. 

'ata'ata,  a.  A  name  a]'j>li<'il  t<>  -H-xcral  tis<hi'!<  of  tin*  (Jciuth  Eiiinriiluluit.  ('riifuxlofihnlif,  anil  J^iurtu. 
ata'ata  (Hawaii),  n.  The  falling  oU  of  the  warf  skin  after  drinking  awa;  akaa  (Hawaii),  not  cohering; 
ataa  (Tkhiti),  split  up  into  patches  or  areolea  not  adiieriiig.  PoMiMy  the  name  applied  to  the 

-  nr  irrniiiH-rx  on  acoiunt  of  their  (-[xjltc-tl  ooloiatkm. 
'ata'ata  pulepule,  n.  A  eea-boae,  Epiuephehu  incmi. 

'au'aia  all,  n.  Dark'Oolixed  'tOefmUu 

atu,  If.  A  Nmito  {(.'i/mnf^rda  ptinmi*).    ilhl  (Hawaii),  a  bonito. 

atualo,  u.  A  Ixmito,  yft-i/alarpin  nirdyln. 

atnlc,  II.  The  "  v'tiK'Uli'  ^'yol  jack,"  or  home  mackerel,  Tntekuropa  ananatophtkalma.   ^iiiie  (Hawaii); 

aturere  (New  Zealand ),  a  highly  ]»riied  Osh. 
«tiiii<^.loloa,  Ik  *'Lont;-fin,"  acrevalM,  Oartauc  hamtilL 
•tunga,  II.  The  fin  of  a  fi^h. 
an,  n.  A  fish-spine,  a  noi'dle. 

a*a,  n.  Name  applied  to  ttonnd'flshes,  7\iloninu  gigaiiUiu,  ale. 

sua,  n.  Name  applied  to  a  yomi^'  'mi'ii;  Uaa  tnmduH. 
ava,  n.  The  name  of  a  very  scaly  ti-nh. 

'ava  'ava,  a.  TerajMM  jarbua.   Katrti  (New  Zeahuid),  name  of  a  tmdltioiial  being  which  hang  like  a 

veil  upon  the  forehead  of  the  eel-god,  Tuna, 
'ava  'ava  moana,  ii.  Mrelorhiftichut  dioi/ramiHa. 
'avasai,  mlj.  Perhaps  'uvutiu,  hiirnt  by  the  son. 

'ele'ele,  ii.  StgantapuneMm.   '£lr  (tiamoa)  nut,  red  earth;  erttrt  (Tahiti),  bhurk,  dark,  also  liloe; 
fteek  (Hawwi)  dark-coloied-black.  Mae. 

Cs'a  moana,  ailj.  l'<'lA;;ii',  n  natiic  aiiplic^l  to  fi«h  foun<I  in   m  IkmiIs  far  oat  from  shore.  Jfooiwi 

(Sanioaj,  tlie  omui;  muamt  (ilawaii,  New  Zealand),  the«x«aui. 
Ihi,  n.  A  ating-rajr,  IHmmavm  fid.    What  (Mew  Zealand),  a  eting^ny;  fai  (Ikhili),  a  etiaR^ray;  ««» 

I  Fiji),  a  rtins-niy. 
faiumu,  r.  To  Miok  an  oven  of  fo4Hl. 
btaga  loa,  ti.  IMieJmm  dKdottma. 
Ido,  ndj.  Li{;ht  yellow. 

nil,  H.  Sinnet,  hrai(lc<l  cocoannt  fiber;  //{ imiina,  a  ring  braideil  of  oicoanut  fiber. 

filoa,  n.  Ijethrnitllii  jniniitUi. 

fa,  n.  Name  u|>]>1ieii  tn  W^shm  of  the  genua  ,<lmid  and  related  genera, 
tb mllmQ.  n.  Aj""!"nichihit» marmunUiu. 

foa'ao,  II.   /'i  di/iii'  rin  iiniiti'nxi)t, 

fui,  n.  A  collection  or  eliwter. 
fuifai-atu,  ti.  A  school  of  boitito. 

fuga,  /    N:i:in*  ajiiilifil  to  parnit-finhef  (GillyodoOtidK). 

fuga  'avasai,  ii.  Callyodon  t  riilhiodnn. 

luga  gahl^nloana,  n.  (yilhjixlnn  uUntmariinui. 

fuga  mea,  n.  QUlyodm  balinfmin;  C.  conularta. 

fuga  meamea,  m.  Odlyodon  utmcnnu. 

fuga  miimll,  n.  Calljfod<m  pyrrhurut. 

fiiga  pa'ipa'i,  n.  CtiUyutuion  baluumiai  C  orio^. 

fbga  ttlapo,  n.  (hB^on  raerrrfmus. 

fiiga  usi, />.  (''dltfiiliiiiuiiitiri. 


galu,  Ii.  Wave,    (iain-tai  (J^ainnai,  wav«'-of-the-s<ea;  j/'f/ii-wfJim  (Sanioaj,  wave-«>f-Uie-tK'eaii;  j^iyofu, 

to  be  rippled,  as  the  water  l>y  a  tish  .swimming  near  the  surtece. 
galu-moana,  ailj.  Mi^pmmineiation  of  lauu^Hwana,  aeapbliie. 
galafa  (?),  n.  Xuiwlwi  oinaicfit*. 

gate.  tt.  A  snake.  Ngata  (Tonga,  Fi)l),  a  snake;  ngata  (New  Zealand),  a  smdl  ok  slog. 


ga,  ti.  A  mackerel,  JHcomber  Iw. 
galo,  N.  A  fnll-frown  lUHMf. 

galo,  II.  f'dlh/iiiloiii  jtirddiii. 
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gata>Miiii,  n.  (JcMmt^m  htliritiitla.  Gata-»am!  (Sainna  ),  Hfu-HtiHke;  luimi  (Samoa),  the  wa.  Halt  water. 
(Perhaps  matatami,  Hii<l  ti»  mean  eye  of  the  i*ea. ) 

gattl*,  at^.  Name  applied  to  a  number  of  apottml  fishes,  especially  sea-baaaes  of  the  genera  J^inQuMiu 
■ad  Clephalopkalif.  Xnka  (Hawaii),  to  aplit  or  fireak  open,  aa  the  groond  in  Adrao^t;  mtlnia 
(Hawaii  ),  full  of  mu  Us;  h^oMs  (K«w Zatlud),  foil of  cnMAi,  isikiii  wUdi iidniqMd. 

gatala,  n.  Kpinephtiis  uurru. 

gatala  deva,  a.  An^pmim  kmBtgrammiaa. 

gatala  moana,  n.  Cfithalopholit  itrtpit. 

gatala  uli,  ;i.  Ci'iiUdUipholi*  Ifojxtrda*;  C.  argru. 

gutu-umi  II.  Kpihuint  innidifiivr.    Outu  (Bamou),  mcnith,  snout;  umi,  ilrawn  out,  elongated. 

i'a,  n.  Fiiih;  the  general  name  in  Samoa  for  all  fishes  except  the  bonito.   Jia  (New  Zealand,  Tonga, 

MarqiieMw,  Fiji),  the  (sraeral  name  for  flah;  itm  (Malay);  f/uHyin  (Oaan). 
i'a  lanu-moana.  ii.  "  Tisli  color-of-tlie-i^  fHn,"  a  iiaino  applied  to  ClbrOHlif  CKnifnit Mid  C.  tmotit. 
i'a  mai-moana,  h.  A  name  applied  tu  Jtedorhyncktu  ehictotUmoide: 
fm  pale,  n.  ^wnou*  oeeUari*. 
i'a  sina,  n.  Mntloide*  Miiioiimi*. 
i'a  toaitusi,  ii.    I'neudorheiliHut  bfXitUenia. 
i'a  ni.  m.  Name  applied  to  a  laim  eel. 
i'a  vai,  >i.   A  name  wmetlmei  applied  to  fraah^watof  eda. 
ifigi  ( ? ) ,  II .    IMkhirrt*  eeNfifWidnM. 
ila,  ilaila,  mlj.    Sfxttteii,  or  nm'Vfd. 

'ili, ».  A  rasp  or  file;  a  saw. 

lU'ilia,  n.   AemOhimu  Htttratu*  ( ]nv. ) ;  A.  unieomU. 

ili,  I,.     A  fan, 

iliu  (ili-i'a),  n.    Zetfratoma  rhombetun. 
iaato,  n.   A'aJUia  rvpe$tm. 

ise,  II.   A  lialf-lieak  { Iff  mimmphui)  And  ih-h,,,!-  j.hit>/urn.    ]hr  fXew  Zealand),  a  gar-flab  OT  halMMait; 

iVir  ^Hawaii,  Tahiti),  appear;  iht  (Manjuesas),  a  tieh  with  a  lunj;  lieak. 
fu,  n.    The  tail  of  a  finh;  the  end  of  anytliiiig.    Hihi  (New  Zealand),  the  tail  of  a  flab  or  reptile;  ikn 

(Tonfta) ,  the  tail  of  animals ;  ikur  (Malay),  tbe  tail  of  aniinala,  tlw  train  ol  a  ganneot;  Aiu  (Ha* 

waii) ,  tile  tail  of  a  fish, 
i'u-mumu,  oi(^.  Re<i-tailc<l. 

i'tt-samsaama.  h.   Yellow-tail,  Abud^duf  laaymi^tm. 
fo-aina.  n.   White-tail,  AaraecHlni*  atebiMiptenH. 

lae.  11.  Till'  |uiit  between  tbe  lip  and  tba  cbini^oQt  bair.  Ln*  (Hawaii), any  pmjaellng  part; 

tbe  forehead. 

laea,  n.  Name  applied  to  several  fishes  of  the  Reooa  Cbiffadbii. 

laea  galo,  n.     Culh/iufnn  jiinhiui . 

laea  mumu,  n.    < 'hUi/ikIoii  I •^ituru'u.f  in  And  (  \  latax, 

laea  pulepule,  u.    >  nlliii»l,iit  htn.r. 

lai.  n.    A  mackerel,  tScomberoida  lanet^etri. 

lailai  {f),n.    P»eudipmru»  indicut. 

laitiiti,  wlj.  Small. 

lalaii.  n.    Oirilinm  diagnmmus.   Lafi  (Samoa),  to  hide  away, 
lalafi  pulepule,  n.    OWHnii*  /oMiiafiM. 

lalafu'.u.  (I      ('iir<iii.r  iiriifiliin. 
laniA,  iic/j.    Thin.    {See  nuuiifi.) 
laaa,  n.  Onlor. 

lanu-moana,  Sea-odOT,  ■ky'bhw. 

laolao,  adj.  8i!iocjth. 

laotale,  n.    Fiahea  with  poisonous  epinea,  SeiMwIo/mM  guamentiit,  and  >Srfr(Uta{piiliP  laotalt. 
Iaa«  tu   A  leaf.    Lau-tant,  a  taro  leaf;  lau-uiu,  hair  (foli«ge)  of  the  head, 
lanlanfaii,  n*   Heniochiu  pmmUatua. 
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Ida, «.  To  fly. 

adj.    Yellow,  turmiTic- 
lega,  u.    A  yellow  tish,  JJ<AocatUlnu> Jlavi»»imttt. 
lili,  n.  Si/nchiropus  lUL 

l«>t  n.  Name  applied  to  several  fl«he<i  of  the  genae  Siganiu. 

lo-mea,  w.  Naiue  applied  to  youtiR  frj*  of  lo,  loiod,  and  anefe  {.Sigunun  Hpocien).  In  Guam  these  an 
i-aught  in  great qvutltlit and  preserved  by  the  natives,  who  call  tlu  iii  miiHahaff. 

lo  pa'u'ulu,  n.  Sigamit  marmontiu.  JVvf'ulu  mgtaSm  "  rind  oi  a  bnad-fniit,"  which  ia  eompoeed  of 
a  ntnnber  of  anolea. 

loa,  adj.  \ji)n^. 

loata,  n.  liepalu*  aliala. 

loceali,tt.  Name  apidled  to  «he  momoo  when  it  ia  dMi^ag  color  lo  baecm 

loloa,  n.  Name  of  a  fish  (.SV;;'i/(';.«'i 
leae  pule  (?),  n.  Otno  nrrui'iun  u*. 
lupa,  N.  Ztbraioma  vdiferum. 

lupe,  (K^*.  Sometimea  incorrectly  oaed  for  ptde  (apottad). 
lupo,  n.  Ojratijc  ifftiobili*;  C.  terftuciatu*. 
lupo  ta,  n.  A  larye  lu{io. 

nafo,  n.  Itanae  for  ooe  kind  of  ahark.  Manga  (New  Zealand),  mano  (Hawaii),  auw  (Tahiti),  imudcio 
ferduurka. 

BUitfirqt.  From;  utai-monmi  (Samoa),  from  the OOBan,  pelagic 
aaala'i,  ».  A  snapper  (/.uiianMi  sp.). 
■Mlal  pa'epa'e,  n.  Xmfiamtt  fttAm. 

malau,  ».  Natm-  upplied  t"  squirrel-fiHhes  (3/'/n'pnVw  and  HolorrntrvA. 

malau  faiumu,  n.  A  ni«<e-('o]iinirtii<h  with  silver  liiieu,  Huloci-iUruti  jiuitiitiimnnnuik,  called  al»u  maiOM 
atotiqNta'a. 

naian  matapuu,  n.  A  utjuirrel-iish,  Mtfriprittis  microphthainuu,  called  alw  umIou  lea. 

malau  tea,  n.  A  Mjuirrel-tish,  MyripriMia  microphthalmm. 

malau  vai,  n.  A  fish  entering  freeh-water  atieaiiM^  Hgptittltrit  gmAfii. 

malauli,  a.  A  cavally,  Caranx  mdampffgm. 

malia,  ii.  Genera)  name  applied  to  aharka. 

malla  alamata,  >>.  Cnixhitriiiii  melttnoplrruf.    Mali,  nhj  (belly-Hhark  \  name  Hpiilitil  to  a  abark  (taOlMl 

inaide  the  lagcwn;  malie  tua  (back  ahark),  another  kind  lound  outside  the  lagoon. 
flBllolo,  n.  Oeneral  name  tar  flylng^fiiliea  (Oypmhirm  ap.).  Maidh  (Hawaii),  name  for  lljriag-flabeo 

{ Parfxiiritliiii,  etc.). 

mamo,  n.  Name  iipplieil  tu  '  /ira'/i>.«  i  iiriUixts,  Myriprirtit  itraiinitu  and  Ikuq^hu  onumiu.    They  feeil 

on  coral  reefs, 
manaia,  ac^.  Haodaome;  a  dandy,  or  bean. 

roanili,  manifinifi,  adj.  Thin.   A  name  applied  to  ffepahu  iriotlegut,  HotoeaUrut  gpiuijer,  I'emphtru 
ouaUtui*,  and  PtvHdujH^iem  Hp.   Nihiuihi  {  Hawaii),  anytliii^  standing  on  the  edge,  a  abarp  ridge, 
manini,  n.  The  name  of  a  fiah,  Hepatut  triotUjfu*. 

maao'e,  n.  Nameapplied  to  bl«nnie%  or  to  goby-likeflalMBlreqiMotliigatoneaalonf  thofldgoof  theaea. 

mano'o,  r).  Aimom  itCfUar'u;  AtHeM  fAogVtUMUt, 

mano'o  a'au,  n.  AUictu  ttriatua, 

mano'o  gatala,  a.  S^ariat  brevl$. 

maomao,  u.  Nam<'  aiiplie<I  to  young  jMla^ib 

maoa'e,  n.  (iiimniitltunix  javanicu*. 

auaaaaie  (?),  u.  CAeiNo dwrrnt*. 

aaata,  n.  £yea;  face;  appgatanoft 

mata-'ele'ele,  n.  I^thriraa  Aordb. 

mata-l-tallga,  n.  Name  applied  In  Samoa  to  tbe  liainmer>lwnd  sliark,  Sf^inma  inyviio,  aignifying 
*'eye»-in-ean." 

mata^rala,  n.  Name  applied  to  a  red-and-wldto  mottipd  fiali,  Priacaiithm  cmatlalaM,  liaving  ita  Iria 

luarkr.l  with  luii^'tit  red  hlnfchcs.  (Seejldfa.) 
naatagi  pulepule,  u.  thutodou  rtttculatiu. 
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matagi,  n.,  r.  Witiil;  to  blriw. 

matalAu,  n.  J'seudupfueut  chryttrydro*.    Name  probably  derived  from  barbelN,  4«Ue<l  Um,  like  lau  ulu, 

hair  <rf  the  liMd. 
Riatalau  uliuli,  n.  PttudupeneM  b^iomHolm. 
matu,  n.  Xy*l:rma  argi/reum. 
matu  lo«,  n.  Xy*t.rma  giga». 
natn  mutu,  n.  Kyphatm  weagwrn*. 
nea,  maamca,  a^.  Yoang;  an  Iniaiit. 

mea,  meamea,  ndj.  Yellowinh  hrown,  browniab;  HIM  (Tahiti),  to  be  red,  as  the  akin  after  eating  fish, 
mea-aili,  adj.  Exceedingly  young, 
mimi.  e.  Tonrinatei. 

misimisi,  n.    Ilfditrht/nrhnu  (niMti^^fum. 

miaimiai,  c.  Tu  smack  the  lips. 

moal  (?),  n.  Cheilio  imemk. 

moaga,  n.  Pmidvpniaui  sp. 

moaga  faiava,  ti.  P»eiidupfnetu  moana. 

noamoa,  n.  lAKtoria  rurriuta,  a  horned  trunk-fi8li.  In  Hawaii  moamoa  i<ignifie8  a  Hharp  |Miiat  or 
•pur  «( the  stern  of  a  canoe;  tlie  word  may  poaibly  be  derived  from  moa  (cock),  as  many  of  the 
Oitiadidte  liave  epara* 

noaaea  eamaaama,  ii.  <)4nti-;,m  luhns.   (Bed  wamwina.) 

fnoanio*  OU,  h.  (Mracion  tuberculatum. 

moamoa  uHqli,  n.  TOmodon  UtpUna, 

moana,  ti.  Ifrprthis  ijuttatut. 

rooana,  n,  Tlu'  uceaii. 

moana,  a<[//.  (X-eun-liltie.   /xmu-meona,  cdor  of  the  ocean,  aeepUne,  iky-Une. 

molemole,  n.  Homadielal^  Ixniunu. 

moloaai,  n.  Mmnenntkiu  mdwux^tphalu*, 

moloaai.  ii.  A  toadstool;  ftmgue. 

mu,  I'.  To  glow,  to  beoome  red.  * 

mnmea,  n.  lAttimiua  hohar. 

momu,  >   Tu  f>f  nd  or  niiltly.  u  »\vin  of  beaiit]r« 

Oinmu  moana,  n.  Mitnitlnxin  (jraudoctUi$, 
anitn.  n.  IIolotraeky»  hmn,  a  red  aquirrel-flalL 
routu,  adj.  to  be  cut  off,  blunt,  truncated, 
mutu  uli,  n.  Mffjnprotodm  trifanriatu*. 

nanue,  u.  Niunc  applicNl  to  several  epocies  of  pnappors  {lAitianu*  species).    The  wonl  i«  sotnciiineu 

pronounced  Umuf  or  n^onue  by  the  Bamowrw,  who  are  apt  to  be  careless  in  their  use  oi  conoonanta. 
nefti.  n.  A  name  applied  to  email  fleh  awimming  in  attoali^  like  anehoviei.  TIm  name  i^babiy  has 

the  mxuw  <>ri^'iii  nefn  (Samoa),  to  Im  torlild;  nahumAtt  (Hawaii),  a  multitiide;  neW^oi 

(New  Zealand ),  sea-sitray. 
nelii,n.  Name  applied  to  toad-fldies,  ^iBoiygiwpiis  j»66ew,  and  Sgnmeija  ssmwaia.  JVMu  (Mangaia), 

the  name  of  a  tlsh  liavin;r  iMMHononn  splnsa;  iH{^  (Onam),  a  toad-flah,  Sgmue^  Mmteon. 
pa'e,  pa'epa'e,  <;./y.  While:  li(;ht-culored. 

paipai  (New  Zealand ),  u.  A  ctttaneooB  diaease;  jKi^Nn  (Hawaii),  to  peal  oil,  aa  Hie  baifcof  a  tree  or 
the  akin  of  an  animaL 

pa'ipa'i,  ».  The  name  of  a  fiah.    Pa'ipa'i  (Samoa),  uselem,  to  no  puriKAHe.    In  many  vajsee  pa'ipa'i  is 

prolialily  a  forniption  of  pn'tjui'i,  white, 
pala,  n.  Mud;  parapara  (New  Zealand),  mud,  dirt 

pela  'U,  n.  The  name  of  a  flah  which  to  called  mooNiae  when  vary  young  and  lof/outi  when  changiog 

to  the  n<lnlt  j'ta^re. 
palagi,  n.  A  tuuiie  applied  to  CleHOciiirttu  sirialu*. 
palagi  aamaiama,  n.  llejtnUi*  oftnKatM; 

pa'ofu,  n.  Naine  api>li>  <l  to  Eleotris fiii$ea,  JToiw/iMeiii^  and  other  goUea;  oopu  in  HawaU. 

pa'u,  n.  Skill,  rind,  liark. 

pB*u  *uhi,  II.  The  rind  of  the  breadfruit.  A  name  applied  to  Stganiia  marmonUM. 
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p«*u*infti-iDoana,  n.  A  poetic  dkow  applied  to  the  bonita 

pa'u-masunu,  n.  A  poetic  naiiir  Hppliol  to  the  boOlto. 
pa'u-tnea,  ii.  MuuacxinUni*  mfUtuijcej/halti*. 
pUU,a4).  Purple. 

paumutu  (?),  n.  Hrmiffymim*  mdapttnt*. 
pc  ape'a,  ii.  A  \ra.{;  a  xwift  (birtl). 
pe'ap«'a  uli,  u.  J'tnla.'  iirhnnlnnf. 

pela.  n.  A  name  applied  to  tlie  filoa  (Lethrineiln  miniala). 
pahipdn,  n.  Harengtda  nmmermmi. 

pine.  ii.  \  A\n&\  of  yoiinKfiflbm. 
fipi,  n.  Ai/wUj'duJ  mtUiUieuM. 
f^bie,  n.  The  name  of  a  flab. 

poi,  u.  Till-  iiiuiit'  'if  a  •imall  tish. 

pone,  fi.  A  naiijf  appliitl  t«i  mrgeuu-tishca^,  Hepatti*  ypeeiee. 
pone  i'u  mumu,  n.  Htntalm  oekilfea. 
potati  (?),  n.  Cirrhiitu  mamumitnt. 
poa'a.  n.  A  hoi;;  maUt-pna'a,  bog-fioed. 

poU,  (iitj.  Shining,  glowiqg.  Utru  (Tdiitl),  a  spark  ol  fire;  jnini  (Manpafa),  havfaig  anythiod  Wn 
dust  in  the  ejrea. 

pnlcpale,  ot^.  Spotted;  atriped  with  Tariona  eolora.   FuUpiUf  (Hawaii),  apotted,  apeekled,  of  Tariooa 

iNildpy;  Kiilt'liiilf  i  Tonuni,  «i><ittt'<!. 
pusi,  ti.  Ueiieral  name  for  eea-eela  {tii/mttothorajc,  ICchttiiui,  Lepiocephaltu).    I'uhi  (Hawaii),  a  t»ea-eel; 

ptM  (New  Zeafamd),  a  faurse  eel;  jwAi  Chldti),  an  ed;  jwM  (ManBBi«).  a  leMel,  wUch  Utee 

severely, 
pusi  'ai'aiuga,  n.  Bdkidna  leihnUi. 
puai  gatala,  )i.  fiijmnothonx  pictu*;  G .  fnrommginaihu. 
puai  puleputei  m.  GjfnmoUtorax  undtUalus. 
pusi  aoltiaalu,  n.  Setttiearia  tiyrina. 
pusi  tafa'ilautalo,  u.  Suiiu'  ii>  .'  ni  r  Uif^i' ilnnlidn,  Hii  cel. 
aafole,  n.  A  liah  fuund  in  sail  water,  KMia  ttmiura, 
aaffa,it.  FUpper  of  a  tattle, 
aama,  samasama,  n>1J.  Yellow, 
aamaaama.  n.  /ihriuioma  JlaitBcetu. 

aaaai,  n.  The  nea;  mlt  water.   Gatatanri  ("eeo^aoahe"),  OeeanoptlatMuaku 

■auaau,  r.  To  flutter  the  wingx . 

sauaaulele,  n.  "To  fly  fluttering,"  Hend^aefctnia aaniofafe. 

s«ga,  ».  A  |iaro(|Uft  kt-pt  in  captivity  for  the  aake  of  ila  led  foBthan. 

acfaa^,  n.  Holoeentrvi  ruber. 

aefi,  V.  Tb  bom  &  aoar  ai  a  beauty-<<pot 

ea^segi,  n.  .imnftenuwRtoornw,  a  si>ei'ii'8  havinu'  f  iri^titly  culoml  t<potj!  atiotit  the  s|Mir«  on  (he  IdL 

eele,  a.  A  bamboo  kniie.    Hide  (Tonga),  a  bamboo  knife;  ttle  (Fiji),  a  baiiibou  knife. 

aeade.  n.  A  pwdi-Kke  flah  found  in  fieah  water,  KvMiamatgmatat  when  full  grown  called  mal9. 

sila,  II.  Kxtreiuity  of  rainlMiW. 
ai'u,  »i.  Tlie  name  of  a  flwh. 

ai'u  muti.  rt.  The  name  of  the  lalajl  (CMUmu  ditipmaimiw)  when  fall-grown. 
sfaiU  (?),  n.  Chirtodon  teti/er. 
siai,  n.  Evca  of  a  ooroanut. 

siaitui,  u.  AmauM-H  unijui*,  a  file-tiflh  with  Bpiiiea  on  each  ride  of  tall, 
aola,  t'.  To  run  away;  to  escape, 
aolaattloauhi,  r.  To  flee  and  hideaway. 

Boloalalo,  It.  <)iic  kiml  <<\ 

sue,  adj.  To  U'  |iuffe<l  out;  tu  project,  as  a  fat  belly. 

ana, «.  'A  name  ap^^ed  to  paflm  (TSrihnedIm). 

sue  mimi,  n.  "  Urinating  poffBr,"  OtuOliigaMtr  Mlambi. 
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•QKcle,  n.  General  name  applied  to  wtaiBe-flehee  of  the  genem  Anampata,  TMtlaatomOf  and  CheU^mu; 

tiu'aning  choice. 

sugale,  n.  Gwttpluuwi  tricolor;  Thaiamjtna/utcuui;  CbeUiiiiii<  (iuujraiHmu*. 
aogate  atoa,  n.  Hemifgnmut  metiiiiterua. 
■ugale  *ele  (?),  n.  Thnlaiwmm  linrnnlf. 
BUga]e  gasufi,  n.  Chellitiu*  chlorurut. 
Siagale  sa'a'ele'ele,  n.  Th<daanma  donale. 

augale  lupe  (pule  ?),  n.  4iMiiii|Me»  c«rHl<o|Mmclafiu,  a  blo^qiotled  wrun. 
aagale  mata-muina,  n.  CheiHnu»  tritohattu, 

sugale  pulepule,  n.  j'hiil<i»Koiiiii  tloriutlc.  . 
•ugale  uliuU,  ii.  iMbrichthy  cyauotamki. 
aula,  r.  To  take  rehire  in. 

sulusulu,      To  hunt  with  ;t  loti  li. 

8umu,  r.  To  utk'k  into  the  IkhIv  like  u  ij^x-'ar. 

aumu,  aurauaunra,  n.  Name  applied  to  tnink-fiihea  or  trlgger>fiih«e  (BatuUi). 

sumu  i'u-mumu.  u.  Ittilinlr*  ridita. 
Bumu-pa'epa'e,  u.  IMuilaitus  rhrjimplent*. 
aiima^pa'cpa'c  mumu,  ».  lUtUnif*  flnromurgiwHut. 
aumu  pulepule,  u.  BatiiU^tu  rectanguitu. 
aumu  uli,  R.  Fhlitterpun  aeubalm. 

sumu  uliuli,  n.  IhilifUiinix  iieidttttUi. 

suau,  n.  Nipples,  teats. 

anau  nml,  n.  Chorututium  aummt. 

tfl,  II.  To  jiiiiip  a  wmenaalt.    Lujio  la,  Gmatx phanbeoM, 

tara'i.  n.  To  hre«k  oS,  88  a  It-af. 

tagi,  r.  To  weep;  to  moara. 

tagitagi,  ».  Hemiffi/mwM  mdapUnu, 

tagau,  11.  Lutimtu$  marghuttu». 

tai,  t).  Sea,  aalt-water. 

tkiva,  n.  Name  applied  to  a  mapper,  Luiiamu  margimltu,  and  to  ikotoptit  trUineaUu 

taiva  uliuli,  n.  lAitiama  monoafuTma. 

ta'i-ono,  <ii(j.  Six  by  fix;  I'V  t-ixi  s:  six  on  a  side. 

tela,  n.  The  spur  of  a  ouck,  barb  of  a  i>pear. 

talae,  n.  I'^iopiMuJmu*  (orbanw,  airbieathing  flab  found  in  mangrove  awamps;  maogrove-liopper. 

tali,  I.  To  wait  fur:  to  stanil  hy  to  <lo  soniethiiij?. 
taliuli,  r.  To  hit^  r,  without  attsisting  tu  puddle. 

ulitaliuli,  n.  One  who  followx  in  the  train  of  anotlier;  one  who  waits  about  for  food.   Name  applied 

to  the  pilot-fleh,  Leptechenein  wtucniUi'. 
talinga,  n.  Ear.   Tnringa  (New  Zealand),  ear;  dalingtt  ( Fiji ),  far;  talinyu,  laintja  (Malay),  ear;  iahugn 

(tiuam),  ear. 
Umala.  n.  Name  applied  to  young  loira. 

tani&,  n.  A  lar^e  man-eatintr  sharlt  ( Cimharia»).    Tmiwha  (New  Zealand),  a  water-mourter;  danirv 

(Fiji !,  oiif  kili<l  iif  shark 

tao,  n.  A  tfiivar.  Tau  ( Pulyiiesia  gL-neraliy),  a  !<|it!«r;  kuo  {,  iinwaii ),  a  ei|j««r  nr  javelin;  to  throw  ur  «iar'. 
aqiear. 

tao«tito,n.  Attlml'ii)i»>  nitiiitiiii.    7i/«,  to  fall  hea<l long.  . 
taalo,n.  I'ltni/xmit  trlrarincliu;  ZfnnrchoftteruM  raimganiat  Vatateiamea  naSfera. 
ta'uleia,  ;i.  Pnetuhifit'iinu  in  firti*;  /V  fturturinim. 

taupou,  II.  \  virgin:  thi*  |irin<'«~H  of  a  village    A  name  applied  to  t<evenil  denioittelle-fiabee,  especially 

to  I'omariiilmx  imro,  Afiu<ltl<liil  uuiiifillnl".',  an<l  Afin-hjiliif  (nujton. 
tea,  teatea.  tctea,  mlj.  White,  light-colored,  albino.    A'ra  (Hawaii),  white. 
tefa.».  Thigh;  upijer  am, 
tfava,n.  Lulumiw  ^iUtu. 
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lifl. «.  To  adorn.  /nK(Haw»ii),  th«  ooMde  eorner  or  pnijectlon  of  a  thinft  theapaat  of  •  faaf;  Hk*' 

hVii'  ( llawriii ).  till'  <-urvine  <>f  tlu-  homsof  the  DMon,  the  corving  of  the  wlngiof  •  Nrd;  memo  Jb'JU- 

kihi  (Hawaii),  the  hamiucr-head  itbark. 
tifltill,  n.  Genend  name  for  chstodonts  or  batterfly-flabw  and  small  Ubm  rBaomblliig  them, 
tifitifl  a'au  pulepule,  n.  CharUtdmi  omaliHMMM. 

tifitift  'ao,  II.  (  'huUKlon  rHictUntus.  , 
tifilifi  laumca,  /i.  ChnUxiou  lunula. 
tifitifi  tala,  n.  Quttodon  tri/ateiatut. 

tifitiii  ila,  „.  <  'h:<  i'»lu,t  , /thippinm.    Ila,  a  bllthUMrk  on  the  ^Uo. 
tifitUi  i'u-8«roa,  n.  Chitlodua  peUwenstB, 
tiAlifl  lauiA,  n.  Chmlodm  tHrineOua. 

tifitifi  tnaijina  (?),  it.  ('Ii.il'i'lim  'itrinelton. 

tifititi  mata-niu,  n.  Chaiixlon  imjahuudug. 

tifitifi  paipai,  n.  Chirtodon  merieim. 

tifitifi  pulepule  pa'ipa'i,  n.  Chaiodon  melannotuM. 

tifitifi  pulepule  aamasama,  n.  Chaiodon  unimactUalut. 

tifitifi  aaina,  n.  Ouetodon  setifer. 

tifitifi  taiono,  n,  CAaetodon  fphippium. 

tifitifi  tuaa,  n.  Outtodon  ejihi/tplum. 

tifitifii  uli,  n.  Chs'lodon  nV/  i  n.  ';  ■  < 

tito.  n.  Auioitomua  folaUini,  a  tniaipel-lisb;  lUo  (Samoa),  to  dart  or  fall  headlong, 
tolai,  n.  A  name  of  two  Uria.  Pelniea  piuiUa  and  Mgtomtta  nitmeatrii. 

tolai,  II.  (!iiiil}ui-l<.!ih  r  nurnliui'it"*. 
toto,  M.  JJunitilijctyluti  aryeuteiw. 

tui,  V,  A  ainne;  to  thread  a  nee^lle;  to  run  a  striQg  through. 

tuna,  II.  An  eel,  AuyuUln  f>p.  Tuna  (New  Zealand),  an  eel;  (una  (Tonga),  an  eel;  duna  (Fiji),  an  eel; 

tana  ( MadagaK-ar) ,  the  lar^t^t  kind  of  eel. 
tuna  gatala.  n.  AnguUla  mauritinnn. 
tuna  lafa'ilautalo,  n.  See  jmu*  (q/a'ifaulo/o. 
toai,  n.  Snlopnt  triKntata. 
tusitusi,  H.  Slii)n-il.    T'ci,  to  mark, 
tuaa,  lu  To  be  equal;  the  same  on  Ixjth  aides. 

tu's'n,  n.  Name  applied  to  fiah  with  a  broad,  compreaed  body,  aa  ^maaalnu  nSgrtBamt^  Abud^fiuf 

/<  ami  AK'tdrJilu  f  ilick'i. 

lu'u'u  pulepule  mutnu,  ».  Jloloranthut  bUpittoiut. 
tiga  vai,  n.  Hepahu  eiongahu. 
vito^j.  Dark  colored;  iiMuVdark-Alnned 

ui,  r.  Ti)  I>ax^'  alonf. 

tUsila.  ri.  Naiiii-  upplii  'l  tn  .Itkerim  ap. 

'ola,  'ula  ula,  adj.  Red.   Kula  (Tonga),  red;  kura  (New  Zealand),  red;  uro  (Tahiti),  red  feathen; 

vlauln  (Hawaii),  red;  htlakwln  (Rji),  red. 
ulavapua,  lava-ula-pua,  vaia-uia-pua,  <f</;.  Hlutk  iti  t[ji- fore  and  hind  parta  and  white  In  the  middle. 
tUavapua,  n.  Po>HacnUT»»  atbojatcialu*;  Ahud^duj'  turdidvt, 
ula  poa,  n.  Holocanihiu  bieotor, 
uli,  uliuh,  adj.  Dark  Une,  black. 
lUi,  V,  To  stet  r. 

«illtal,  n.  PnewJogobiodon  eUrinug. 

utiuli  (uaiusi?),  n.  jlfc|{fa|>ro<0(fon (n/oacialii. 

utu,  n.  Head. 

HilUiA.  Breadfruit 

ulua,  n.  Carmx  Junteri. 

«me,ii.  Aoameapplied  to auigeon or tauwet fiahea,  qiei^ of  J7<pa{a« and  ileaalktinH. 
omelei,  n.  tfijMifut  motoidet,  AcanUmmtt  fiiurafiii^  Aeantkmv*  tuiicomia. 
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ami, «.  To  langthcn  out.  {8w  fata  umt,  mndSiilor,  from  tbe  pr^^ 

umuc  (?),  It.  Kijjihintuit  xraijfieniit, 

usi,  usiusi,  a<lj.  (irwn. 

usiusi,  n.  Callyodan  (Juv.)' 

uiiosi  (?)t  n.  Megapntodon  trifaseialis. 

va'a,  N.  Boat,  ranoe;  rata  (Tongi),  a  boat;  waka  (New  Zealand),  a  canoe;  waa  (Hawaii), 
vae,  n.  Foot,  lejf. 

▼ai,  ».  Fresh  water;  toai  (Hawaii  and  New  Zealand),  freah  water. 

valoli  Mma,  ».  Abud^duf  imqiem,  Pomaeentnu  mtbiH, 

▼Its,  n,  A  Nmullct,  C^MnewMltata*.    H'«l»  (Hawaii),  MuUoida  ap. 
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Ull.  Synchinipm   41i  , 

lima,  Holotrachyii   322  . 

tlinliatiis.  Ilemirainphui   VL  I 

Limiioilrilun  erurliis     UB 

llrnn»ii,  I)rn)   UZ 

llnrata.  ScT>l(ip.il»   3&i 

Un«atus,  rrpplili>t;a!'t4>r   fii 

U«l>liMl<in   MH 

Clynuuithorax   202 

Hrpalus   2U 

I-utlanus   2U  I 

PhtMrirhthya   ill  | 

•Snlartas   438  • 

Sitraixi*   3Sk  I 

Itnm^ata.  ArvhamU   2S2  j 

tiiiMatiu.  Ctia'todon   UU 

rctroncirte*   133  j 

Synrhln)pui«   ilL 

Uncopuru-tatus,  Xanthlrhthjra   3t3  j 

llorliym'hin,  lVri»t»-dlon   3S1  1 

l.lttlo  Kcni  Klv.T   a  ' 

|ill»raU!<.  i'nmntvittma   2U  j 

litumtii!).  AruntliuniH   Sin 

lituro^Mi,  ()!ilin'kia   Jbl 

litus,  <iyiiim>llii>ra)i   Ulk. 

liTiduK,  Pnmacpntrua   SKI  . 

Uu   211  I 

€ronipri-«.'«ji   21S  j 

niTulixmiuciilnttt   212 

inrUnoptrra   212 

tiiiiraU-ilomra   2ili  | 

pHpllloStt   2Ui  i 

tr<>!<chc1i   211  I 

w.-iipcnsio   21£ 

loalna.  Afionoi'tomua   2US  I 

U)   aai 

vulpiiiiu   3L1 

lf>nchotU!i,  Hobilchlhys   iUI 

loti|cil>nrliH.  CypsiluruB   211 

icm|cic'irTttii!<,  Miicroiiru*   iSL 

li>iii;i'l(-ti!<,  <'nuli>l>-pl»   21S. 

loriKililb.  Potriiwirtt-a   lai 

lon|hp<>.  Holopymtmsun   3ttl 

lonppiaiiii<,  l>«lopliis   IM 


l-age. 

longipinniii,  Val4>nclrnn4>«   382 

IfmKirostrlii,  Kiilrplorhatnphua   2D& 

Knrdpiirrr   St 

t)xymonacanthas   3U 

loo,  Scorabrr   22B 

I.ophU.iji-   i3Z 

Lophlomiia   J3Z 

inlacstithil*   431 

narpni  

\ouU,  Variola   2SZ 

lorlniliiii,  llolurMnlliiia   3tt 

litcifirr,  A»lniMi-»llii-ii   130 

lugubii*.  Caranx   230 

I^iunhhHila'   Ill 

LumlihculKlir   ISB 

lunarr,  T)iula*!K>ma   HH 

liiiMrU,  t'u-Hio   2Bfi 

lilllitliii,  IXK-aptrrua   221 

lunula.  (')iirtiHliiii   24D 

lupua,  C'allytxlun   321 

liuida,  Arlomma   23i 

lutMoeni,  Tbalaraonia   3D& 

lillmia,  CiUlnohHya   IM 

Lutlanldif   261 

Lutlanua   2U. 

adoti  

arKVDttnuciilatus   2B2. 

aurrovlltatu*   3B4 

bldnia   2B2 

bohar   282 

ornilMilluraliM   282 

caudalta   381 

ehrynntamla   281 

vhrrnbrri;!   2M 

erythropUTU*   384 

flavipca   3ftl 

(lavlrowus   281 

(ulviflamma   284 

(ulvu»   383 

fuKCi'MVfla   3B& 

gihiMifi   W2. 

pildiri   283 

jnlmi   201 

kaamlra   381 

lineal  lu   201 

marginal  u»   2D1 

marKinipltinla   201 

mnnnst  ixnta   201 

nlfcrr   2a& 

ollvotrua   202 

fMirvHli-ns   303 

livuliitiia   382 

row'iiK   202 

nilx-iiK   201 

nifnliiipatut   383 

ru-oitrlli   301 

m-mlcinctiin   203 

ivxdiMMatUj)   3Si 

iiiilriilnr   283 

vitU   281 

walpi<'n>i»   283 

liitkrnl.  Myctnphuni   US 

l.y('iMlii|K<illilx   i2&. 

lyiiiniH,  TirtilurH   LSI 

lyxan.  St'onilHTohU-a  

inHcpTi^iri .  Mi<'n>'li>nophls   ISl 

inBcloayi.  ('Hllymlori   331 

llullchirrrs   302 
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macloU,  H)'poprionodon   IKi 

mAcmcanthiim,  Xystii'inii   ZZ2 

inttrrac«ril)ui.«,  AmliiiMl!)  

Haciiun   414 

amiMiiit   HI 

miicnivpphalB.  MiTinthr   2SA 

Mnrlni^ia   l&i 

.  tn«cr(My|>hnlii!i.  CniiloKlanl*  ,   UU 

K|iini-|>hfliM   2^ 

I'mplrD-Klus  

miuTochcllnR.  ('nllymion   330 

miicrrxlon.  I'nramia   252 

miuTi>lr|iii|i>la,  ophtncara   UU 

macni1ppii|n(ii»,  ll.vpM-lttitrl*   3^ 

NovaoiHchlliya   311 

MarrnpharynRodon   2K 

({rollroy   2D& 

nifleAipis.   298 

maorophtlialmui>,  .Sci>l«pKlii   200  , 

macroptmiK,  (icrmu   22S 

Munpnk'hthys   UD  | 

Ma<-rc>rhamphnal<)ir   2Lt 

UacTorhaniplio*ii«   212 

l)n  vlnt>lnl«   212  . 

niiKclii   212  I 

hawaiimnia   212  | 

macniannia,  XysUrma   2Z2  ! 

Mamniridtr..   Ob 

HMTOurus   iSl 

buiTBirri   fiZ 

cctcnpii   jSi 

gibber   OI 

hatM>natu9   fil  ' 

bnlravntnis   fii 

InnKMrrhiia   i3I 

oMI<|iinlii»   4.t7 

propinrjiiim   J3I 

maculaU,  Trioplia   U2 

mac<iUti)8.  ('uraoanthus   3&Q 

Kplnrphclua   ^51 

Inlmlriis   312  i 

U'lru«   236 

I'anicanthtalUM  ,   2jtl 

macuHfrra,  A  mi  a   211 

mariilipinnis.  (iiiadinli'pix   i&ij 

muculoiHiA.  ZrnanrlinptiTti*  

Mirnldip   2fili 

inajailllcui*.  KpinrphHus   aBIl 

Myrichihys   IM 

niahiiPiiii,  Ivrthrinim   221 

miih<ti>nnii|p!i.  1^'thrinus  ,   2II1 

ninkim,  ltuiir.unl«   .Ta 

MnlM<'anthi<lir   211 

Malacanthu!!   2Ll 

parvipinnia   2IZ 

Malaror<<phBliii)   131 

hiiu'allra»l»   iST  ; 

rnalo.  k'titiUii   2Si  ' 

Malthopniii   i3& 

Jnrilani   J3!> 

niitrlKvra   ia&. 

mttiia<lensi!i.  .Vnttilas   JSSC 

mancus,  I'latophrys   112 

mamiilMilaris.  ('iiriinx   221  j 

rnunricun.  Cnllyotlon   328 

tnanu,  Curt'hnrias   1S2 

nmppa.  Tplraoflnn   3JS2 

JIapo   402 


I'ajjf. 

M»pi>  fuM-UR   no. 

crasHircps   1D2 

Marrgrevia   lU 

ilinni'iiiiia   lift 

Kniiiiiiciiii   lift 

maiTURi.  Salurias   131 

marcaritao-uii.  llHlk'hirr«a   302 

inHrviiriUtum,  Mvrlnphum   IfiB 

man!iiriti(era.  Scokipsia   2flft 

niarxinalis.  Urntula   fU 

iiiarglnatn.  Cn<llina   12S 

Kiililia   ■  2ii 

marginatum,  Caranx   231 

ConitroKa<l'ia   OA 

Itcpalus   Sa 

Li-ptncpptuiltia  ,  Ifll 

l.iitluiiiix  .'  3B3 

NiMiiiptrrus   2ft& 

Ptatycloagus   JSU 

niarRlnipinnl!*.  I)lM<nhatli>   Iffl 

l.utlaiiii!!   2A3 

marianaa.  Ifolaranthuit   318 

marmoratua,  .\ltii-us   i21 

.\|M»t{nntrhthya   250 

rirrliltuii   OTM 

Slicaniia   3Sft 

rmptiTynius   2Dft 

Mara  

atrlKiUicepa   jgft 

marahl.  KtcKa   2U 

niataafii-,  ('<irytliniiclilby»   211 

Ualirocrphaliia   4W 

aripeoserljiiiR   131 

matoiilra,  Ilrpatua   jsa 

mauritiana.  .Xntcuilla   ifta 

Uaiirolirldir   m 

MK-iliiiHipliaKii".  Si'Imluptiiliia   23B 

raocki.  I' riHcanlliiia   261 

mivarhlr,  Kplnrplirlus   2Sft 

M<>f!ala<<[va   JJJ 

ci>r<lyla   22S 

iiirKulDlfpl.o.  Sphynrna   21ft 

Mtvahipa    Ut 

ryprinoldea   lai 

Mopa  protn<lon   33A 

trifaai-ialla   33& 

mrBusloniii,  Anpitlia  _  U2 

MclMtnpliae'i   2Ul 

iinft-nnila   21fl 

tnplampygus.  Carttii.x   JJft 

IIH-Ialitiotiia.  ChH'tcxIoii   311 

inrloiiolua.  I'«r;wlrr'i(li'a   2Zft 

HelanobntK-hii*   jag 

iiiirrum'inua   laa 

mrLniirM'cphaliia.  Mnnacnnthus   3U 

ineliiiioplorm.  Cnrrliarlas   IM 

'la'lomua   fflft 

Fnmacrntnis   2BL 

mflanoHtiflua.  Aa«raf!R»dra   iia 

Mi'lMnotifiilkilir   21fl 

inrliinunia,  Aiminp.tra   29ii 

Dawyllus   23Q 

Ilalirliiprcs  ,   303 

Ht'niiramphua   2QZ 

mflaplrniH,  ll<'iiili;yinnua   384 

mclaa,  Aliii<l<'f<ltit   286 

riiiin<pi<Ty\   am 

mrlruKHn,  (lyninolliunix   ISO. 
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mWoagri*,  MorropharjmKodon. 

-*<alan»ii  

Mrtirhthy*  

ra<luU  

nirl!nii|ili>ra.  I.l7i>  

mrUnnpu*,  Araphiprion  

merifHi-niii.  Amta  

Mrriiilhi-  


  296 

  122 

  3S3 

  3Ba 

  211 

  2a 

  zs 

  azi 

Iwii'laiiirniilii   22J 

tnarnriT|ihiila   374 

mprn.  K|)lni-(>hr:us   248 

racrtriixll,  CjiIl.viKlon   3Jl 

inertrnai,  ("hrtrwlon   Ill 

ThulHAVima   iC 

ITK-tHllk'ti!!.  AttU'lrMtit   2ttt 

llrtopiiinyotpr   IM 

(Ipntic'uUtus   193 

mctopiiiiophron.  Aranthurus   3.W 

miaraiilhiM.  Ix>phininiu   HI 

Mianiirinc   \30 

MicmlMiRlitMU*   tl3 

iiiirroRtrlolatua   il2 

Mirmcanthus   3Jfi 

Rtri^tiis   lifi 

mlcnwlnn,  Aprion   a&i 

Kicra.'ffr  

MIcrrKkinnptiU  ■    m 

fooli-rl   HH 

maiTfTiwrl   IM 

polvnphthalmui   IM 

mlcmlppiii.  ^ntimora  

microlpiiklotus.  Scomtxr   23 

mlrmiipmit!!  Mrlanoljrancbna   (Vi 

Iticrophi*   21A 

hriu'hyurua   21J 

cauilaliiii   21J 

plcurotji-nia   21i 

wulptua   214 

torrrnliuR   21 S 

mlcmphthalmuii.  Myripridla   22C 

mlompa.  Synrhlropua   US 

inUToptera.  K.rnlanlia   336 

mlrmpiia.  Ktnimriia   IWB 

micrortilnii!!,  Callyctdoa   332 

Mi('n>Klcy<lium   «i  i 

i-lfKaii*   411 

micmstonttt.  I>ln«   UB  | 

N>rnatop«   ^  , 

micnislomur.  Ilolocpninis   2311 

miliaris,  rha-lralon   .H« 

miniata.  Eviola   Xm 

I.othrinplla   27d 

mlnlatuii.  Callymlon   .tl.t 

C'oplialopholls   2fiS 

Minoo*   321 

pirtua   32JI 

iDinuta.  <iaiu   273 

minulii*.  KnncaptprypiUB   ilA 

Miononis   212  j 

KTirlTpi   217  ' 

wiiikiki   21H 

miopii.  AmKMixola   2i5 

MiopNiraK  •  4)7 

myops   437 

mliiol«-n<i!«,  Palophis   121 

inltrli,Tr».  Malthnp<iis  

iniwin.t.  INnxluiH-noiia   224 

Molxiitt   IKS 


Pace. 

Uol'illa  draco   IHi 

Mobula  japonU-a   Ifij 

Mobuli<l!V   m 

ino<i(>9tu»,  l.rpldapb>lt   293 

mopnit.  (  allyixliin    312 

l^thrlnii*   231 

MolWar'   33 

nidlurcrniiif.  ratotomiia   Ill 

Mrinacantlitilo!  

Uonacanthu*   3Bi 

chinenwa   3BS 

niimmla    3BB 

nM'laiiiiri^phaliu   3U 

nilf  n»   3BS 

prin-i.   .'   att 

•piloHitnua   Stt 

monocprn*.  Alulrra   3SZ 

lirniorhui   Ml 

Monodarlyliu   2as 

arKrntru*   'JXZ 

raon<i(;rainnia,  Srn|op»i»   jgn 

inutKMliKnui.  l.iilUuiua   2B4 

M(>n«taxi«  Piiunua   211 

UrandomlU   271 

ninnli-n-yrnsiii,  Archl<loris   lU 

innntKi  ru.  l'l«rnlKl<  lU   |00 

morpahypnatit,  mllyixUm   323 

Caranx   232 

Morinpii'lir   im 

Murliiipu   jju 

hawaiirniii*   U|i 

Jaranioa   las 

macrnrpphala   las 

mortonl.  I'wMidanthlita   niit 

tniiwlpyl,  Chirnlopliiu*   aar 

Noloranlhus   2fi 

murifer.  tlyninothonix   MO 

Uugll  ,   212 

ancratcua   211 

liriiiiaiuiiM'll   212 

caUlwrlli   212 

cvplialus   212 

karulavptiMa   917 

ke-Uarti   212 

perual   212 

plonirrps   317 

•unduiirasU   212 

«<mif>r   212 

UuKllldn-..   212 

Miilliiliv   vr* 

Mulloldps   an 

aurlflamma  ,   ZH 

erythrinua   22ft 

nanimeus   22t 

»     .  pfluifrri   an 

samainais   23 

vamcolrn&i9   JJJ 

zrylonicua   212 

muKtclrruU,  Hrotula   ^ 

multloiilor,  ("urln   3ua 

multirawlalux,  Kphlppu*   33S 

rio-uiJuiK-mtja   213 

miiltlradUituii,  Myripristla   222 

Utinrna   US 

niptrm   laZ 

kalliiii>   ]M 

purnnina   UX 

Miinpnr.incUla'   UJ. 
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Murtpnesox   ^ 

clnrnu*   liU 

Murjpaichthys  

tnarroptrruii   12e 

MurirnIdH?   IM 

muralis,  Valrticicnno*   382 

intmljnn,  Myriiiristi!!   220 

muKaruni,  KblnoKo^itUfl   JIU 

muKiliL',  AltlcuD  

mutahilis,  I'allyoilon   ^ 

MyctophidiB   ISS 

Myctophum   UB 

pvi'mianni   iHH 

nhuUituin   JJB 

lulkrtii   JJO 

mancariUtum   Jifi 

Hylopharodan  conowpbalun   li 

myopi,  Uiopsaraa   i31 

Trachlnncrphalua   Uii 

Myrichthya   ittS 

mugnlAcus   Uii 

•typiirua   iflS 

MyrUlir   m 

Myrlprlitla   220 

•Uu»lu«   22tt 

■njyromua   221 

licmdti   221 

camrua   222 

chryacira   221 

hexagonus   2il 

IntPrnirdiua   220 

inlcrophthalmua   22D 

raultlradUtua   222 

munljan   2aCl 

iwrvldrna   222 

prallntuR   222 

ii«nKuln4>iia   221 

symtni-trlcua   221 

Myroptrnira   US 

luttcaiidtt   US 

niy»t«cina,  Wnltra   MB. 

MyxuR   2ia 

kucttciM   21& 

Xaldidai   Ufi 

Naldiiim  sp   Uft 

Nitls  fllngiJls   im 

N«i>nol>nu^hiuni   IfiQ 

nignim   Iffl 

nuniiiii,  I'li-ctmsi'Dkim   321 

narpai.  CypHiliinJa   211 

Lophlomui   iSL 

narinari.  Sl<>a»(Mlon   1U& 

lianiix.  Omracton   3C1 

iiamiliiH.  Ti-rapon   2B6 

nutatio,  I'arapegaaua   21^ 

Xaiiorat*'*   22y 

durlor   22lt 

nauerHlPH.  I/cpti'clirni'la   ill 

nauticuK,  ('liii'iiimiUKll   2Ui 

navnrchus,  Ilolacanthua  

\i>)iriu9   1B2 

c<<nc<i|or   182 

ilrliUlOMt.  Krhldna   203 

nrbuloiiu-4,  llalicha-res   203 

Ix-tlirliiiiH    'Sa 

KhiixKubtua   JOl 

.Si»!iitiija   3jl8 

Ncmatobrutiila  

(nsiformis   jUfi 


ncmatophora,  Aniia   2I& 

Nriiitttoprxra   IM 

pvlygonlfi'ru   IM 

ne^UltophtllalInu^.  I'latytTplinltiH   380 

Ncmatop*   iU 

mtcrostonu   113 

ni>tnut<>p((>ru,  Huymiprta   223 

Noinkhlliyldit   U3 

Xomlchlhya   193 

acolopacKU*   123 

N>miptrru8   2U 

furroMia   2U 

marKinatua   2fiS 

ruber   'JUi 

tn>nioptcrua   'J6!l 

toiu  

waiglpnsis   aU 

nrocak-donkca,  Ura   21& 

iiPOKuinnlcui>,  Anumpwa   2II& 

m-o-truituiicox,  CiinKn'llua   Utl 

Ncoprrela   Hi 

rcNNHjvirtdla   Hi 

neopbytua,  Hhinogoblua   MU 

Niwacopvlua   JiB 

alcocki   Ua 

NeoBudla   UQ 

vorax   IM 

iH'phploldea,  Uloaiiphonia   1S8 

NraJoU-a   3S& 

purpurracena   223 

ne«Uitps.  Can-baiiaa   122 

Nptunut  spatula   121 

ncxilla,  Antpnnariua   138 

nU^bariensla,  IIola<-antbus   342 

iilltiT,  Aiitrnnarlus   i3& 

»aimt«'»   262 

liiilatiua   312 

Lutianut   ]f& 

nigricanx.  r«nittrvntrua   281 

,  Cuiilbmnv*   3U 

Ucpatua   3&1 

Pharoptrryx   2fl(l 

niKrIfrona,  Abudp(du(   2!tt 

nkcrlplnnia.  Amia   241 

iiign>plniiatU!<,  ChHIInua   310 

nlp-upuii(-ta(u».  Trtrandon   SOt 

nlgroHtriolttluw.  MkTobuxl'>**UR   il2 

nigrum,  Natitiubritchium   101 

ntmlwriuii.  Zalargpa   UK 

iittpna,  Mnnacantbua   3flfi 

nivpllatus,  Xyrlrhthya   312 

rniliillii,  Aiilsmloria   112 

Notnraiilbldtci   2Bli 

Notucatilhux  .'   2U6 

tnuwh'yl   aj£ 

notophthulraua,  Halk-hicrca   JQl 

I'nmarpntnia   28Q 

nolnpala.  I'UtyKlossu-i   2BB 

nolonplla,  Valnutaa   Xtt 

NovaruIlchtbyH  

knlloMiinua   311 

macTiilcpidotua   Ill 

ta-niunii>   311 

wood!   311 

noVH'^'alMlnnlir.  Spams   9li 

nova.-gulnc)r,  Anita   211 

'  rnraiix   2ffi 

Khonilmtrat'tua   2IA 

Scoriurnopsia   22& 


478 


OKNKRAL  INDKX. 


a  a^. 

Tinvie^ilnra<  8«baRtop»la   aiA 

iiiivpnif«M'i»tii,  Amis   2i2 

niidiati*.  S<'lia!>Cn|>l9tcii   311 

niic)ii(mricltttus,  <°BtlyiK|«n   32ft 

Nudibrunrhiiilit    Ill 

nudlfronii,  |ilu<lon   323 

nuUuni,  Lratldlum   IDQ 

niiniinlfrr,  Antrnnariua   iSl 

mittliiKl,  (f ymnothurax   ISti 

rulylpniiK   liii 

riyctcris,  llall«tp»   302 

aahufnfliii,  Ontntrion   3bZ 

ranthlpastiT   Id 

oIn<siiii,  TrlH-nrxloii   IKi 

nlili<)iiatii»,  Ma4Timni»   i3I 

(>litiqiiu>.  IVtroiu'irtrn   iU 

ohlntifnir,  Caranx   2X1 

S|>h<T<il(lra   Jliil 

nliarura.  AiiRuilla   IXi 

Krhldtia   Jll 

obamrus.  Kuplatichthya   3th 

l^ir>fnialhU8   223 

olitUMta,  Spliyra'na   lU 

nlitiiaicrpn,  Caraiix   212 

mvlilcntiilia.  Cnlnalumua   I& 

orainkruii.  Rhlnoacoprlua   IBt 

SpheroWca   au 

•><*ari<i|i!«   211 

lalovlltuta   2Z2 

ocrllala,  r<i(;(>iici|><Ti-a   2IIQ 

ocpllalutn.  II<'mi!H-ylUum   JiB 

Trtrattrachlum   m 

oTpllatua,  C'allyodon   Xii 

I'atniilorliombua   ILl 

orrllaiia,  Awaiiua   JUi 

<K-tota-nla,  facudtwhrilinua   aia 

Odontanthiaa   3tO 

(iiariplnnia   'JSH 

Ugi'iKi'phallda>   J38 

oin-.  Italii'lapua   JB3 

oliicaranlhiiK,  I'nrwanthUtlili   iS6 

Otlf^-hn-ta  of  tlw>  <imit  Lake*   

key  lo  ap(vi<>a   liU 

oJiicnIrpia,  Cypallurui   211 

linltiua   ili 

KHIoKKclla   iOk 

oliKoatictun.  ^iKiinua   3IIQ 

ollvafvus,  Ilrfiatua   310. 

Lullanua   262 

onyx,  Pomsrrntrua   20. 

u[i«rrulartB.  IlalichuTPa   X!2 

llalocpntnia   221 
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HrritiiliM   12a 
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aallpnii.  AlticMm   121 
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Snlnin  rtwwvvltl  fnod   fZ 

■haslu   aQ 

whitrt   2a 

foo.1   a. 

Suit  WBtur  upun  fp-nh-WHt'T  nubcii,  olTfCt   U 

SttniariscuR   113 

coralUnuB   413 

nammBTii,  Ilolofentnis   221 

Samonn  litbisn  known  prior  to  ims.  \M   118 

new  sp(vl<«, \\»t   1I& 

•nmo«nxj».  MiiUoldca   2ZA 

aanctlprtri,  Sroinlioroldes   2S& 

Mtnill)'g<-niiis,  Diiiiiliilii   122. 

mui<lvlcpnu!i,  Ilrpatus   3U 

Kyphomis   2ZL 

ntmlwiohrniil!!.  Antrnnariiis   S& 

('Blotomua    311 

CiinthiM-tnpB   3U 

Klixilri*   3SH 

GnmphoRUii   aU 

mnglraaii,  Amla   211 

Rangtlinm,  .VIdlsa   12H 
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Vrrrloiiliw   Wi 

Sarda   22& 

chilrnaJa   22& 
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Uriiclll*   UB 

iaun<li!U|uanils   ItU 
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saimnuMp,  Denrirochlru*   314 

saurH)ci>»   iaa 

ciUnlnnlca   J2Q 

•ava}-enai«,  Ainia   238 

•axatllla.  AhudcMiif   2SS 

Kabra,  ScboolopRl*   311  I 

Scwops   112 

•plliira   112 

xrimndniA   112 
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Scariclithjfidw   212 

Dcartcbthya   312 

aurittifi   312 

cariilntpiinctatlM   312 

Scarldoa   312 

balla   aU 

armaa   213 
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Krythrichlhya   2II& 
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loo   228 
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icythropn.  Ilii!<«t'ntrn«   26 
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Cnrythrolchthya   213 
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di'^nlatiu   Jjfi 
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laotalc   32fi 

niictinll<i   377 
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guiiinpnnls   .774 

kellnfo;!   321 
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•cbnv),  Eviota   2BD 
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aemidnctu*,  Ltitianut  
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«riiii<UM'il».  lli>log>-inn(Mius   301 

M'lni'lolUitiiK.  ZiiTinf;nliiiu   3SL 

spinifiiM'iutux.  I'oiiiiu'r'iitni*   2hl 

I'w'UiluivrKMi*   2U 

■pinlUiH'iitU!!,  IVtriwirt^'fi   131 

■U'lniniuliiit,  U'ntlp<"»   ill 

M-tnipimcliitii^  AsU-rruptcrlx   38^ 

Rcntip-lh*.  Tnii'tmuniii   i21 

M'lihPU.  lIypr>1ophuR   ISIl 

n-i>ti-mritiir|jttus,  Abadefdof   ^ 

•  S»'ri<>la   22a 

piirpunHwrn*   22a 

spania   222 

ftrmnidir   2&& 

M-rrntik,  Flstiilaria   2U 

•I'rnitus.  I'Utycvphalus   3W) 

Srrrivoiiwr   UU 

Iwani   m 

■i>rtatu*,  SoJaila*   i2& 

Svtarcbrs   311 

fldJIonilR   311 

ri'miitiT   3Z2 

■ptkf<>r.  rhift<Kion   aaa 

■extaacUtui,  Caninx   231 

Epinrpl>olu»   2Stt 

Ltitlaiiiia   2M 

•Pifllls.  Polydaolylud   2ia 

wxllrutttu*.  (irammlxtra   'Jm 

Terapon   2Bli 

•exmaCUlaliM.  Cophaloptaoils   JSH 

tha*ta.  Aalmo   Xt 

8lm»tB  irout   31 

Slcy<ipteru»   4111 

all>r>t«-nl«tii»   ill] 

pugnaDs   HQ 

Rttmpaonl   UH 

tirnliinia   ilK 

talis   ilfl 

■Idjit.  Antniilla   Ifl2 

HljfJiniair   2Sil 

HiKonii*   sat 

anrntputi   300 

carwllrulatu*  

ciiiii'nti'tuitua   3^ 

contlhniii  »   3121 

doiiatun   aait 

fuad'acpiis   3!jji 

lliii-ittus   3Sti 

niannonitua   3Ea 

ni'biiliiiius   ISA 

oii(;<>iitk'tu*   ana 

p<ii>IUiK   3SII 

piinctutus   sua 

rtiMriitiis   sua 

•trlolMtils   3M 

•liii|<Ti   aoQ 

Titinnu!!   .THO 

Ti-nniriiUtua   lift 

■UniKrr.  Irarundus   3H 

■ihamn.  SUIhku   221 

Slll»Bilii<llc   ZZI 

Hill«i!»   21 

oiiittta   zn. 

Knidlld   2Z2 

iimulariH   2ZI 

Billavo  ntlialiiu   2ZI 
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lindtmU,  Abudvfduf   aww 

SaUriaa   121 

■  Rinrnalf.  Dnstrycliui  

•irtn,  SardliirlLa   UB 

SLivina  (crarllU   1«£ 

•maraKdiiii,  KtIoU   3|fi 

umilhunitl,  Lciufcnathua   221 

snodKraaai,  Sphyrana   2IA 

mydcri,  Amla   23Z 

I  <'«l(>t(>niu«   HI 

I  SnydrHdia   J2i 

canina   i2S 

wx'laliii,  Kplnpph«lu«   2SA 

[  S^xla  ciwk   a 

trout   2D 

•olandri,  Acanlhocybium   228 

I  Canthlgaator   321 

I  L'ypallurua   211 

SoMi'hthya   m 

I  htrtcrurhlDoa   na 

I  SoMdK  

I  Sohnoitomldie   212 

flolenoatoroiu   212 

ryannptfrui   212 

•olorrn^iii.  Cirrhltabru*   arm 

Ilalk-huTni   am 

•onncriitl,  Ophalopiioli*   2S8 

■orliduB,  Abudrfduf   281 

Ulmniua   J2Q 

U'thiinu*   2Bt 

DorrHh,  ('an'harlaii   isa 

Siiutli  Siv  t»l«iid»,  claMtfted  lUl  ,   i«n 

BparfCHnophilua  olsmi   uq 

.  Sparidip   aia 

ilwma.  i^ri(>U   222 

Spams   211 

auKtntlis   221 

lirrda   221 

novuv-calmioniiF   221 

■luitiiUt.  Nrtuma   141 

ii|MrliK<UK,  <°*nuix   2E 

BtMvultKT,  ryiwllurua   202 

aptvuluin.  Chsrtodon   3ii 

SphaK'bnnrhiu   IIM 

flartcaudus   104 

Spheroldw   JQS 

flomilla   ajsj 

I  h)'pM>l(>|!vn«lon   3t& 

'  inautarum   afig 

I  lan-is   ass 

oltlonKUa   gsg 

I  orntiilitii  ,   3ftS 

iKi-U'rHtiM   afiK 

■phex,  Pt«*rDi!i   32B 

iphlnx.  A'mblygobliiii   JQH 

Sphyiwna   218 

(oratvri   21a 

Krandiwiiiaml*  ,   218 

t  hi-IliTl   21a 

kvniv   21a 

m(w»lolcpls   319 

olituaata   21& 

MiodRnuMl   21a 

Sphyrtrnldic   2U 

Spliyma   US 

tyKvna   1S2 
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Pmc». 

8phynii<lii>   ISH 

spilistius,  Pontinus   377 

(pllonnU..  Arantna   aii& 

■pilonotua,  CallyiKlon   32S 

•piloKinius,  Monitcanthu*   300 

Spilotirhthys   26B 

oenturlo   2filii 

pleliui   aS8 

•pilure,  Scipnp*   112 

npltiiniK,  ('■llyodon   331 

Symphonia   202 

apUilfrr,  llolocrntnin   223 

■plnlK<>r,  Kpliivphdua   3SSI 

■pItioatM,  I)B«yMop<*luB   IBU 

Insidlatnr   32jU 

■piniM,  CallyndDii   32Q 

■poiiplreps,  ('HtuUui   ihl 

SquallUic   ISt 

S<|Uiilus   IIB 

mitaukurii   1S3 

Bquamirc(ia,  Chrionpina   OA. 

aqiuimofuim,  l'«ohym«>t<it>oa   2Zi 

SqiiMWfi.th   12 

atiiKoali*.  <il»iwiplioniu   Ifil 

ouminriiii,  Avuous   JUii 

stvindarhnrri.  AntlKonla   3a& 

(iyinnoUionix   302 

(tolKl*.  Cyttonilimi*   221 

ati-llanii,  Kplm-plu'luii   2Sli 

ntfllarin.  Ahalmtm   3Bi 

sU-lLatuB.  Ormnothoraz   ISB 

stcllulatua,  Dlbranrhua     USl 

Strnionidium   121 

hypomrlna   121 

Btrmoptyclildir   ISO. 

Stemoptyx   UU 

dUphaoa   UU 

stfthojulu   an 

albovltUU   an 

axilliirU   282 

tHindalM-lltls   292 

raatiui   284 

niimii   aa 
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kalrMtittna   a& 
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8tPthoprutls     21Z 

eoa  

atovrnsonl.  Vallimu   SOU 

atlmpatini.  SirynptfinM   «I0 

Slruiaodon   IBS 

narinari   lai 

fltolrphonia   in« 

drlkntuliu   iWi 

8lnnii«a   IW) 

btw   nitl 

StoniiidiF   iDfi 

Btriatiilua,  llyincnnc«phalua   ^ 

atrlHtii.i,  Altlnis   121 

Antinnariua   jg/^ 

rtenochirtuB   Jai 

atrictua,  Hyinplmnia   Hi 

atri|;utH,  Vnlnii'lriinvit   383 

atrlpitiia,  .Kollwiw   212 

Atypichthya   287 
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■trlcattia,  MlcmcanthuB   UB 

atiiictllin'pB,  Mum   IDS 

BtriKivftiter.  Stfthojulla   29fi 

atriolatua,  SiganUB   33A 

StromatoidiP   230 

atrnngius.  Scbaatupiatni   J24 

atmD)0'loo<<plialiu,  rallyodon   332 

8trophldoii   2B 

bruntmcri   303 

atrophodra,  Lrpidaploia   31 

atudcri,  Siganus   3filt 

Stylaria  foBBulirls   ISL 

lariistriB    IfiZ 

aty[iurua,  Myrlchthy*   US 

aulMtiH'Vfia,  CmiKfriKadtM   131 

SiickiT,  httnl-h.«d   lA 

SacTtiim-iito   16 

aulphiimia.  rranoocopua   112 

aummana.  Kpinvphclua   US. 

aundanmala,  Muffll   21Z 

auBuml,  riioristlBtluni   2Sft 

symmrtricuB.  Myripriatts   ZZl 

HutiliiB   12 

KymphnruB   SB! 

Bplliirua  

Hytnplmrua   112 

Btrtctua   HI 

undatus   HI 

Symphyaanodon   2U 

tyiHia   288 

.SynaKTOpa   2S2 

argyrm   232 

Synanceja   32& 

vf  rrucosa   32k 

R)-naph«branrhidiF   Utt 

S)iiBphnbnin<-hii»   UQ 

brachyaomua   UQ. 

Synclilrupus   11& 

Uli   11& 

llnimlatua   11& 

mk-ropa   Hi 

SyiiRnAthldae   212 

8yniKlrnUlile   US 

jfiynmlus   US 

kalanua   US 

variua   ISl 

TachyauniB   121 

annigiT   121 

gnpffl   UU 

TiMikanotua   3ZS 

c'itriiirllua   3ZS 

KNm-lll   218 

tri*«-anthU8   3IZS 

AmhlynpiBtUB   Jig 

tu-nlttlUB,  Petroscirli'B   i32 

I*M*udu|>fnpU8   2Z4 

iH'nloidpB.  (iymnothnrax   IflK 

TiPtiiopsptta   ilA 

radula   <l.t 

l:>'iilopti>ra.  Aniia   211 

tmiloptrrun,  Nprnlpt^rua  

I'lJetMMJa   2Z1 

Tn-nitira   181 

at™   IM 

lumma   IM 

ta'niura.  Kuhlia   2S& 

Uenlunia,  Nnvai-ulkhthyt   .11 1 

Pomarmlrus   22a 
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tirnliinM,  Sicyopteniii . . . ,   1111 

tH)inu-l.  KyphiMiUK   211 

tal<i(«.  OymrititliorBX   201 

Uprinoiioina,  IVtrtwii-lrtee  

TaractM   'J3^ 

on- Inl   3U 

tauir.  SicyoplpruR   ilQ 

tttupou,  AliudrNuf   28& 

tauvinu,  Epincphrlus   lUl 

tfira.  I'Utax   33a 

T<  mpi>r»tun' comlltions  In  K«Tn  Uivfrr-glon   2H 

triniMirulin,  S<  <ilo|>mn   2fitt 

t«irljro»u».  (lymticuhoraj   aU 

tciK'liriirum.  .Eolomima   Ujil. 

U'utarulatua.  PUityt'pphallu   3tU 

Tcrapon   aid 

ancrntruri   2fiti 

raudavittatUd  j...  aB(i 

c-lialyUruii   3U. 

intcmi|itus   aaa 

Jarhiia   aE!i 

naaiucuii   ;£ti 

oxyrhyrH-hu*   2Bli 

puta   ass 

scxIlnratUR   m. 

thpraps   2fl&  ' 

trimat-ulatua  

U11  (color   2S£i 
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mriiattira   iaa 

tetraranthiu.  raraprn'io   Ill 

Tetracentnim   2U 
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TuraoUou   Jliii 

■rroxUtU'iis   36& 

IcUtaiitrii*  

iiisptiiiia  ,   am 

Immaculalu*   dl 

lacrymaliis   El 

mappa   .Wi 

nifCropunctatiiR   JtU 

optiryas   321 

rptlrularlii   3B(1 

Tftrai-Klotilliljf. ,   SBH 

tlialas8iliui>,  Altir>i*   i2i 

Thalassoma  

aneitrnnc   aoi 

Iwlllitil   Xki  ' 

ryano^ater   'JOu 

dorsolv   SOU 

dupcrrvyi   XU. 

fuM-um   acm 

genivlttiitum   301 

KUiithrrl   am 

jaiisrni   aui 

lunarp   aOi 

liiteacrna   am 

nMTt*'!)!*!   ate 

puiM'latiiin   aui 

purpiirfiiin   jQi 

schn  anrfvMi   JUI 

umhroHtitnnu   30& 

ttuUaHioptorus,  Gyinnothorax   'JBl 

Thnlllunis   3111 

t'hlorunw   3111 

thazard.  Auxis   221 

thcrups.  TerHiKin   afi& 

Thlnodrllus  incoustaUH  
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iJioniptMini,  Caranx   SOU 

lliouinl.  Rhinohalti!!   IIQ 

thrUaa.  Konoainu   IKT 

thynnoldea,  Axlnurus   Wi 

thyrsitokdeji.  Ivpmnlsoniu  

th)Tao<dru»,  (iyiniiiilhontx   ISB 

tU-rf,  It4j|iifi>ntni»   231 

ticmihUn.  Ilnlnraitrus   22i 

tiKrina,  StMitli'aria   2U& 

tiKTlnuR,  (ial««tTdo   Ui2 

tlU',  l'ti>roi'»'ii|<i   aifl 

i<i|<Mi|Minili,  S-»mbcroidca   23S 

('•111,  Ni-miptrru«   2fi& 

toriRR',  MuKil   211 

toTiKaniu.  HIrrmliu   12D 

toTTpntlun.  Mlirnphla   21>i 

tot»y<-n»lii.  <i<>t>tol<l<-»   Ul 

Toxntra   212 

JaculaUlx   212 

Toxotidir   212 

Traclidmhtsraus   434 

pinnuUtiia   iM 

Trarhlnorvphalu*   1S& 

myopa   Ui& 

Trat'limotua   ZtS 

tMillonl   2U 

ovalua   2U 

njsavlll   2U 

Tnu'honunu   13Z 

a<>ntllivllU   13£ 

Tnu-hurt>p«   23a 

(■nimriiophthalma   230 

irachypoma.  <"orythrolch«hy»   '211 

TrarhyrhaniphuR   21i 

»p   21i 

trapita.  I'penvua   23Z 

trinranthii.i,  Tn-nlanotiu   X&l 

Trta-nrHlon   ISL 

oliraua   182, 

triartKuluni,  (loiiochfftodon   332 

trlrhroua,  rha'to»lon   342 

tricolor,  Amphiprlon   231 

rallytKlon   X» 

liiuiiplioMH   3D2 

trKaiK-ialls.  Urfjaprotodon   33t. 

trilawHutits,  ClwtodoD   3ii 
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.sti-tiiojiiiu   3aa 
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triinatiilala,  .\mla   2ii 
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trloHtrKiia,  IIr|Mitus   3U 
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troMula.  Kchhlna   'JOH 

Trout ,  ciit-throut   32 

OUlK-rt   la 

iiitrrxliK-tinn  into  Soiithprn  Iligb  Sirrn*   32 

Kfm  IliviT  . .    l& 

»oiith  lork   23 

SmlaCnvk   » 

V.tli  Hiuj  Ciwk   2& 

niiniirtw   3tt 

tnincata.  rttriiinU   2j2 

tulierculntum.  «1ntr«rion   Ifil 

tiiiirruiiiKi.  AcHiithurus   3SL 

Tobiliiiilir   IIB 

Tule  Kivrr   i» 

mi'idk  fork   fi 

tumhil.  SaurMn   Ufi 

tusltabc.  Knnr«[>lrryRtui«   llfi 

tlltulUr,  Drombu§   3U 

EnnrapCprygluK   418 

TyloMinm   2£ 

rancila   aul 

rDriimiiuitrUcus   307 

IcipuiliMiii   202 
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